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SCOPE

_:r:r_ _"0"_'_" AE-26156,

17 $e_

1.1 Scope. _ spec/ficadon establ/shes the requirements for the Ccmprehens/ve Performance Test (C_T) and

Pcrl'ormanc¢ Test (LFI) of the Advanced Microwave Sounding Unit-A2 (_-A2), refen-ed to herein as the rink The l
is defined on Drawing 1331200.

°

. 1.2 Te_tp1"oce_n,e sequerice. The sequence in which _e sever:al phases of _ test procedure shall rake plzce is showz
Figure l, bur the sequence can be in any order.

"

J

3.2
Deta_ed

Procedures

_L2.3
Test Prepa_on

rDeta_ed
Perfoanarce Tests

_L2.4.1
Gmun_ng Test

3.2.4.2
Power System

Test

t 3.2.4.3

ClO_ Comr,w_
ar,d Da_ _ Test

3.2.4.4 I '

Rac_rneter
FunctionalTest

Trande_

Su_my and
Power Qua_ Test

3.2.4.6 r

In._ument
FeedbackTests

3.2.4.3.2

Oock SignalsVein I

• 3.2.4.3.3 • - JCo_ & Dig_zl-BTeleme_y

fl

3.2.4.3.5 iAnalog TelerneW Test

3.2.4.3.6
Test Poir_Test

3.2.4.3.7 !GSE ModeTest
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2. APPLICABLE DOCUMENTS

LC._ t_ AE-26156/4c17 Sep 9

2.1 Goycrnme_ documents. The following documents form a part of this specification to the extent specified. Unie_
otherwise specified, the issue shown shall apply,

:STANDARDS "
'... . •

..

bXK.STD45662 Cah'brafion Systems Requirements

OTHER _

S-480-79 Performance Assurance Requirements for the

EOS/blETSAT Integrated. Programs Advanced

Microwave Sounding Unit-A (AMSU-A) (PAR)

S-480-80 Performance and Operation Specification for the
EOS/METSAT Integrated Programs Advanced

Microwave Sounding Unit-A (AMSU-A) (POS)

GIIS-3267415 ATN-KLM General Instrument Interface Specification

UII5-2624483 AMSU-A2 Unique Instrument Interface Specification

(Copies of government documents should be obtained as indicated in the Department of Defense Index of Specification an
Standards.) ** • • . - ....

2.2 Non-Goyernment documents. The following documents form a part of this specification to the extent specified herei_
Unless otherwise specified, the issue in effect on the date of testing shall apply. " "

2.2.1 Aerojet documents

SPECIFICATION

AE-26(X)2/2 Test Procedure, Subsystem, Antenna Drive
forAMSU-A2

AE-26157 SpeciaI Test Equipment (ST£), Operation and
Maintenance Manual

AE-26357 Transportation Handling Procedure for the AMSU-A
System Integrated Program

STANDARD

STD-2454 Requirements for Electrostatic Discharge Control

REPORT

10353 Contam/nafio a Control Plan for the Advanced Microwave

Sounding Unk-A (AMSU-A)
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13312OO AdvancedMicrowaveSoundingUnh A2 (AMSU-A2)

., 1335695 Special TestEq_pment • .
o . o • - .

; . . . .o

" .: "1356655 ConsOleAs_mbly, METSAT and EOS STE

(Copi_ of Acrojet documents may be obtained from GenCorp Aerojet, CAGE 70143, P.O. Box 296, Az,_sa, Ca_orn_
91702-0296).
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3.

3.1 Ge:wr#/test regu_rements

3,1.1 Equ_mentandtestf_. The tests descn'bed herein shall beperformedat Aerojct underlaboratoryContritions
in an EMI s_elded chamber for the first and final CPT. Other tests need not be accompIisbed in the EMI slzieldecI
chamber. The test equipment listed in Table I shalI be used when perfon_ng the tests. If the spewed equlpment is not
available, the equipment substituted shalI provide a m_ment accuracyequal to or greater than that of the specified
equipment. The AMSU-A Special Test Equipment (STE) shall be used for acdv_on and control of the unit andmonitoring of its performance.

3.1.2 Requ_edprocedures and opera_ns. The unit shall be subjected to the examJnaz_ons and testa specified in 3.2.4and Table IL

Item

01

02

O3

O4

05

06

07

08

09

10

11

12

13

14

15

.16

17

18

19

20

21

22

23

Table L EqnipmentLL_t

Quantity item Descdptioq Mfg. Model --
1 Dynamic signal analyzer Hewlett-Packard 3562A

i Signal Generator Hewlett-Packard 3314A

1 Oscilloscope Tektronix _?SA

1 .9-pin breakout box Aerojet 2536-3743/SK1358702-1

1 15-pin breakout box Aerojet 2536-3744/SK1358703-1

2-- 25-pin breakout box Aerojet 2336-3746/SK1358704-1

37-pin breakoutbox " Aerojet 2536-37451SK1358705-1

Hewlett-Packard !6114

Cole

1

1

1

1

1

1

1

.1

1

1

1

1 !LN2 container
Lab. general purpose powersupply

N03726-20
Spectrum analyzer
o,,

rE computer

tE interface cable J1

,STE interface cable J2

STE interface cable J3

SVE interface cable J4

I E interface cable J5

STE intei/ace cable J6

STE interface cable J7

Current probe amp

Universal counter

Oscilloscopecamera WA

Power supply PowerDesigns

Multimeter Fluke

Hewlett-Packard ,gCCCD_.T_O L

Aerojet 1336695/SK135CC,55

Aerojet 1335758-1

Aerojet 1335752-1

Aemjet 1335756-1

!Aerojet 133o-755-1

Aemjet 1335753-1

Aerojet 1335754-1

Aemjet 1335757-1

Hewlett-Packard AM503

Hewlett-Packard 5316A

!WA

36so-s
77

7475A24 1 P/otter Hewlett-Packard

:orIL'_ dpcd'o_c¢ _ Itonly;,i_m numb_ 04,06,09,II _-uu_ 18,a.'zd23_(mr=_z=d.

gS_gA

...." i

i
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Paragraph
3.2.4.1

3_4Z1.1

344Z1.2

344.2.3

342.4.2.4

,,.,,'.= J.,r j __.._.,d_.._t ri

Table IL AMSU-A2 PerformanceTests

Test Desc_ptJon

GroundingTest

+28 Main Load Bus (MLB) Turn On Transient

+28 MLB Operating Power

!+28 Pulse Load Bus (PLB)Test

+28 Analog Telemetry Bus (ATB)Test

+10 V Interface Bus Test

1st
CPT

X

X

X

X

X

X

LPT
X

Note I

Sub
CPT

X

Note 2

Note 3

X

X

X

X

X

X

X

X

X3.2.4.3.2 Clock Signals Test X

342.4.3.3 Commands and Digital-BTelemetryTest X X X X

3.2.4.3.4 Digitai-A Data Output Test X Note 4 Note 4 X

3.2.4.3.5 Analog Telemetry Test X Note 5 Note 5 X

3___4.3.6 Test PointTest X X X

344.3.7

X

GSE Mode Test

Radiometer FunctionalTest3.2.4.4

X
Note 6

3.2,4.5

X X

X

X
Transient Susceptibilityand PowerQuai'_yTests

:Instrument Feedback Tests
L

.Notes: "
1. 3.2.4.2.5 (Power input test for LPT).
2. At 28V only.
3. 3.2.4.2.2 except 3.2.4.2.2.5.
4. Only full scan.
5. STE only (3.2.4.3.5.2).
6. GSE mode test/verificationis not requiredand is for engineering use only.

3.2.4.6

X

LI_/,

,p,--

/

Iv"
,/

p_

v_

v/
°

v:

3.1.2.1 7.1mltedperformanee test (/,/>2").The L_ted PerformanceTest shall consist of the test proc_ures specked in the
LPTcolum_of Table ]I

3.1.222 Comprehensive performance test (CP'I). Three versions of the Cor_prchensiv¢ Performance Test arc identified in
Table IX. These are applicable for different test stages. The test proceduresto be performed for each version are specified in

the Ist CPT, Sub CPT, andFinal CPT columnsof TableIL

3.1.3 Inspection/szatruct_ons. "l'hefollowing shall apply to all inspections performed under this specification.

a. Personnel familiarization: All personneldirecdy concerned with the conduct of the inspection shall become
familiar with the entire content of this document before beginning the testa. Each step, including all notes,

warnings, and cautions, shallbe understoodthoroughly before starting.

b. Referenced documents: performanceof the tests specified herein may require reference to the documents
listed in Section 2. It _ recomnaendedthat the applicable issues of these documents be available at the time

and place of testing.

3.1.4 Testcondh_om.The following paragraphsshahapply to all t=ting descn'bedin thisdocumenL ...... =-_- -

3.1.4.1 Standard ambient cond_ons. Unless otherwisespecified in a detailed method paragraph, all handling shall be



Ii

slr : T V'/

performed under the following laboratery ambient condifiom.

a. Handling in accordance with AE-26357

bo .

C.

d.

Contamination control in accotdanf.e with Report 10353

Temperature: +23 ± lOOC

Pressure: 610 to 810 torr

e. HumkHty: 50± 20% (nocondensation)

f. The ius_'cmentshallbeplacedinitsprotectivebag (1338427)when notinuse,.

3.1.4.2Testtolerances.The tolerancesallowedon testconditionsareintendedonlytoprovideforaceura_ ofsuch items

instrumentation and controls. Conditions shall be as close as poss_le to the nominal or center values specified, and in 1
instance shall they exceed the tolerances specified. Unless otherwise specified, the tolerances shall be within ± 10%.

3.1.4.3 Read-out accuracy. Parameters are specified either as limits or as nominnlvalues with plus-or-mlnus tolerance
Tn.ese limits and tolerances shall be regarded as absolute, and the inaccuracies of measuring equipment shah not
interpreted as part of measured values in such a way that out-of-limit measurements may appear in-limit.

3.2 DetaiIed procedures

3.2.1 Responsz3ilityfor inspection. All tests specified herein shall be performed under the cognizance of Aerojet Qua_

3.2.2 Monitorlngprocedures'for "equipment. Test equipment calibration scheduies gnd procedures shall comply with t
requirements of MIL-STD-45662. Before performing examinations and tests in accordance with this procedure, all t
equipment to be used shall be verified as being within their current calibration periods. Cah'bration or alignment, neces._
for operation of the equipment within the requirements of this document, shall be perfon_ed when required.

3.2.3 Testprepuratfon. Perform the following preparations.

3.2.3.1 5TE connection. The power sources, signal sources, and loads are provided to the unit under test by the AMSU
Special Test Equipment (STE) (Drawing 1335695 or 1356655), ia accordance with paragraph 5.2 of S-480-80. The STE
automated test equipment conlzolled by a MicroVax computer. The uait shall be connected to the STE in accordance w
AE-26157 and the detailed test procedures in 3.2.4.

3.2.3.2 51gnalsources. Signal sources required during the performance test but not provided by the STE are as foIlows:

a. CoId background at LNz temperature at room ambienL

b. +28 Vdc + 1 Vdc, 3 Amps.

3.23.3 ' _ " -
Signal outputs. Sigfial ou_uts, except for the test signals at JT, sh/]i be.monitoredby the STE. The signal outp

at 7/are shown in Figure 2.

3.2.3.4 Testsoflware. AMSU-A2 bonded software shall be used to operate the STE. During initialization ofthe STE, as

specified in AE-26157, the A2 software shall be selected. The bonded soRware is being selected by the STE computer
automatically during inhialization of the STE.

" -7 ....

3.2.3.5 InRf"_ tufa-on. When called for in the individual test procedures, Un'n on the unit as foIlows: ":--- ......................
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5.0sO,2V

9 "m.L_ + "

5.0 * 0.2V

_J__
QIO_ --

,[
•4.5 ± 0.2V

+

.& .I 158ms

IQ=A+B
I
I

• . |

I
I
I
I
I

I __
I

I I

I I
I I

I I
i - - I

"-" '.1 " " - " I
"

r

' (D '! !
I !

NOTE: T'u'nlngTolerancesam ±10%,

Ue,e_ate_td P_e

[---;--_Q= 42m,s

I
IX.rnpPulse

m

--10 ms Q

Integrate/Hold
utandDump

I

Figure 2. Signal Output at 77

.

°

.

4.

5.

.

Turn on power to STE, initialize STE (per AE-26157 instructions), and turn on AMSU-A2 STE power

switches. Adjust +28 V power supply by using DVM to +28.0 V ± 0.5V at STE J! connector pin No. 1 (+)
andpinNo.3 (RTN). Use breakout box at J1 to connect the DVM. . . ..'-"

Enter the serial number (decimal eqnivalent of the identification number provided in the UIIS) 'for th&unit
under test using AE-26157, if necessary. Verify that the Main Menu is displayed on the STE CRT terminal

display. Turn off the AMSU-A2 STE power switches.

Connect Jl through _ to AMSU-A2 UaiL

.Verify that the PWR and SW/_IM switches on the STE power distn'butlon unit are ON'.

On the Main Menu, press the [2] MONITOR ONLY (type the number). The Monitor Only Menu _ be

displayed, with Block Monitor Data Select options shown in the middle (window) area of the screen.

On the Monitor Only Menu, press [14] CObTIMANDS._-The Commands Menu v/dl be displayed in the
w_dow area.
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On the Commands Menu, press [9] MODULE POWER. Wak at least 18 seconds for command execufio
This al_Hespower tothe unit.

•.Execute.commandsasnecessarytoob.rainthe followingconfiguration:
• ." • . .. . .-

[lOI _vlv_ m l_ - on" _ 12¢la_I_ tos: No [16

[11] ]KODULZTOTALLYOF_' - ON _ _ SC,_ ]_f.ODEffi YES [17

[12] SC_.-',_ _ lsOtrJ_= ON COrn C.M, IsOSI"TZON_ ,, . ZERO [18
[13] COMI_ENSATOR]_OTORPOWERffi ON Corn C.ALPOSITZONLSB ,= Z]_.O [19
[14] ANT]_I_ _ CAL P0S = NO

[4] ON

9. Wait atleast18secondsand observethe commands are acknowledgedby S'IE.

I0. VerifythattheSTE power simplyis.adjustedtoitsnormal+28.0Vdc :k0.5Vdc operatingvoltageby using
DVM acrossII-1and II-3.Use 25-pinbreakoutbox atIItoconnecttheDVM.

I 1. Verify that aII breakout box switches are i_ the closed position.

12. After initial ram-on, execate commands and con.ect,the unit as necessary according to the individual te
procedures.

3.2.3.6 Turn-offmethods.. The unit can be turned off immediately by pressing [9] MODULE POWER = DISCONNECT ¢

• the Commands Menu. For a phased shutdown, press [11] MODULE TOTALLY OFF = OFF on Be Command Menu or pre
POWER [4] OFF on any display. When connecting b_.akout boxes to the unit or _ connectors, verify that the unit pow
is off and the STE +28V l_wer supply is manually mined off.

3.2.4 Detailed performance tests. The comprehensive performance tests for the AMSU-A2 system are to be carded out (
the fully assembled and operational unit. The tests to be performed are as follows:

a. Grounding system test.

b°

C.

Power system tesL

Clock, commands and data system test.

: d. R_ometer functional last.

e. Transient susceptibility and power quality test.

f. Instrument feedback tests.

3.2.4.1 Grounding test. This test provides the verification of the unit grounding requirements of GII5-3267415 Pare.re
3.1.1 and uiis-2624483 paragraph 3.11.

. Connect breakout boxes to each of the spacecraft interface connectors J1 through _ as shown in Figure
Verify that all connectors are protected with connector savers. Verify STE is not connected to insmment

2. M_ and record Continuity or isolation between the points shown on Test Data Sheet (TDS)
(Appendix B, TDS B-I for LFr) ....

.. _._- ._,.,. _:_._

9
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3.2.4.2.1.1

l.

[
.. : .:

i 25 PtnBrea_u_ _
BOX J1

9"PinBreakout_

25 Nn Breakout
,/4

15Pin Brea._uBox J5

* Connector Sa_r

INSTRUMENT

Figure 3. Grounding Test Setup
Power System, Tra_ent Susceptibility, Power Quality, and Instrument Feedback Tests

The purpose of these tests are to verify power system complianceinregardto:

a. Turn On Transients

b. Operating Power

c. Transient Susceptibility
d. Current Ripple

"ThefollowingDC voltage lines will be testedfor the above parameters: .

a. 28V Main Load Bus (parameters a, b, c, d)
b. 28V Pulse Load Bus (pa/ameters a, b, c, d)
c. 28V Analog Telemetry Bus (parameters b, c, d)
d. 10V Interface Bus (parameters b, d)-

+28VMLB during turn on trans_nt. The +28V M_ tufa on transient shall be verified as follows:

Configure the unit and test equipment as shown in Hgure 4. Verify that switches 1, 2, 14 and 15 of the

breakout box are in the OPEN position. Disconnect +28 Vdc exlemal power supply output and adjust the
power supply to read 28.56 Vdc -* 0.05 Vdc on voltmeter 1%. 1. Connect the power supply output as
shown in Figure4. -....... _ ..... ._ _:_= _

I0
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+28 V

•Power Supply

°

Power Designs Inc.
Mode! 3650-S

Source Z : 0.01 ohm
DC to 20 kHz

STE Console

AE-26156/4C

17 Sep 9_

m

"--7

_r

J
Appropriate Cables

i As Required7 Places

P2

P6

P7

AMSU-A2
Instrument

H_'e 4. +28V Main LoadBus VerificationSetup

J1

Retum

J4

J3:

J6

J5.

J7

I _I.
ESD Ground

-- _ - . _ :_.... __.-_.__

11
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(c)

(d)

Externaltrigger.
°

(e) Tune zero to 0.2 seconds

(t') Scale:

(g) Freq.: 100kHz

Turn the unit ON as
read 28.56 Vdc :t-0.05 Vdc

reseffverify the external 28 Vdc power supply to

Do not

Turn the unit OFF by
executed on STE display.

Turn the u_t ON time by

completion of step 3.

MODULE POWER. _Confirm the command h_ been

[9]MoDu Conerm'he,  cio m

Obtainn hard
obtain

m_alyzer.Expand to obtain the dI/dT, ff necessary, and

NOTE

, of the dynamic analyzer.

repeated to obtain a properwaveform.

hard copies obtained in step 6, determine the peak current
- described in Figures 5 and 6. Recordthe values on TDS 2 andattach

• *

width,andrateof

,.todam sheet.

dynamicemalyzer. " :_: "i •"- -

4) at I1 and repeat steps 2 through8.

Repeatstepgfor+28_00:e0.05Vd¢. (Pefforminstrumentfeedbacktestof3.2.4.6.3.2,ifrequked.) _

+28VMLB operat_ngpower. Measure the steady state current.,voltage, andpower as follows:

Turn off the unit.

Insertcurrentmeter in positiveleadof e_.cmal power supply.

Turn the unit onasindicated in 3.2.3.5.

12
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2. Configure the Dynamic Signal Analyzer (DSA).as follows:

$dec_ _ MOD 1_.

_ _a 3o0'_0 "
• " _ _r_, _nS_, _s_._ _t_
_I_ FREQ

Selec_CT_ _ /_#3
$¢1¢_ Power Spec
Select Ctll Aczlc¢

ScI_ct WINDOW
_lcc_ Hmm

Select SOURCE

Selcc_ Source Off
S¢lcct &VG

Sckct Tun Av O_
Select RANGE

Sdcct Chan l Range; Eagx l; Sdc_ V
S¢lec't II'_UT COUPLE

Select CHI DC
Selcc_ CH I Ground

$dc=INPUTTRIG

Select Tri&L_d; _ I00; $dectnr_
$ek=t Atm A U

_lc= _ S¢I_ 6) Slope
_k_ _G D_LAY

P.z_s _ Sclcc_ z._c
COORD

_lec_ Rea/
SdcctVI_'_ INI_

Sdect Tu_ B,zff
S,clcc_ $CAI,,E

SelectX F'_l._zle;EaterO.O_Sdcc_ msec

S ____ r rm_ _a_e;_u_ 0_,S_".
ectu_u_s ¢_0 _

,

. ° . .

-NOTE-

Prior to coIlec_g any current data, the current meter and DSA have to be

"zeroed out"; zero current reference has to be established on the DSA. Follow

interim procedure toZero referen_ the current meter and DSA.
• l.od . . • . -.

a) Select _ 10my per div. on the cu_ent amplifier.

b) Remove the current probe fi'om the circuit and close the probe. Place the probe in a magnetic
benign location.

c) Adjust the "y" a_ voltage range to ± 4my

d) Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

e) With the "capture in process", adjust the "output DC level" Control on the cu_ent amplifier to
indicate zero cunent on the DSA.

f) Position the current probe to it's original location in accordance with Figure 4, and return the
DSA to "Ext" trigger.

• vd_..Tm-n theunit ON bys_lecting [9] MODULE POWER, setup

the operating modes as defined in paragraph 3.2.3.5. (reference the command screen parameters
below). If necessary, re-adjust the external power supply for 28vdc.

• o... . .

[9]'II0_ POh,'_t ffi

[I0] S_RVZVM, _ _ = OFF

[_1] h'O[_'_ TOT_.,Ly OFF = ON

[I_.1 SC._I_ER _. POWER = ON

[131 CO_ENSikTOR _ I_OWER = oN

[141 _ _ CAT.,POS = lqO

o.

ZN COM) _ POS I,. 1_

:IN I_DIR POS= I_0

FOZ& SCAN _ODE _

COlD CF.L POSZTZON _ ffi Z_O

COLD _ POSITION LSB : ZERO

q

[lS

[1_

[17

[lS

[19
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5.

6.

,

8.

Turntheunit OH: by executingcommand[9] MODULEPOWER. Confirmthecommandhasbeen
executedontheSTE display.
Start the DSA signal captureby depr_g "StartCapture"; wait for theDSA message "waiting for
trigger" before proceeding.
On the STEcomputer, select [9] MODULE POWER and obtain a record of the +28 MBL Turnon
currentwavefonn. On the STE computer,select [9] MODULE POWER to turn the instrument's power
OFF. Adjus!.thedisplay time base and voltage sensitivity to allow for adequate currentand pulse
durationm_ments (refer to H_re 5 for aziexample of perdivision values). Plpt the obt_ed . .
_form andattacha h_ copyof th_ scan toZDS Z_I ( _ _ _ _/._ _-_ _._'_ .)

• .pjMeasure the TurnOn i_se-t_th; record this valu_ TDS 2.
Compute the peak currentas follows:

Multiply the maximum Y value by the current/div as selected on the current
amplifier. As an example: if the currentamplifier is set up to display 200-ma/10
mv per division, and the maximum Y value = 3_mv: _t_od_v/ .',OA

• "/_ -_ /-,_4' ._/_,:_
_v x (2_Oma/10in,,,) = _--:_22 amps

RecordthisvalueonTDS 2

. The 1': derivative of the currentwaveform must be calculated. Computethe dI/dT as follo_Ts:

The most probable location of the greatest currentdemand is duringthe first positive transition
aftervoltage application. If this is the case, expand thatsegment of the display and measme the
greatestvoltage transition in the smallest time transition. The change in voltage times the cu_ent/
div asselected on the ctn'rentamplifier produces the change in cucrent.Next divide this change in
currentby the .changein time (in microseconds). This value is dI/aT. Example:

• .v_zf
Change in voltage ......................... :................. 1_ my
Change in time (microseconds) .......... .,7Zt._.F.J,_l,$us
Current/div on currentamp .................. z._'_,l_n_ lOmv

..jA4mv x (200n_ 10mv)/.JO:5_ = _ per us

10. Record the computedvalue on TDS 2.
11. With the multimeter, adjust the external power supply to 27.44 _0.05vdc as measured beb_een H-1

(high) and II-3 (low).
12. Repeatsteps 3 through 10.
13. With themultimeter, adjust the externalpower supply to 28.00 _0.05vdc as measured between _l-1

_g_) andJr-30ow).
"14.Repeat steps 3 through113.

®
®
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8.
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10.

11.

12.

• 13.

SU_F,_0F AE-26156/4C

While monitoring voInneter No. I, adjust the power supply to 27.0 ± 0.I volts (see Figure 4)." Record _e
voltage displayed on volrr.eter no. I on TDS 3 (MLB voltage at 27V).

Record the operating era'rent on TDS 3 using digital mukimeter.

Compute the operating pdwer (Wa_) _ explained in TDS 3. .

Adj thepower ply 2S.0± 0.1vo1 andr rd vol ge on 3.

Record the operating current on TD$ 3.

Compute the opera_g power (wa_) as explained in TDS 3.

Adjust the power supply to 29.0 ± 0.1 volts and _ord voltage on TDS 3.

Record the operating current on TDS 3.

Compute the operating power (watts) as explained in TDS 3.

Adjust the power supply to 28.0 ± 0.5 Vdc.

s.2.4 .LS.1

3.2.4.2.1.3.2.1

Transient Snsceptlbility and Power Quality Tests

The teststhat follow w:dldemonstratetheAMSU-A2 instrument _ operatewithin specified -

parameters when the lzansients (low and high frequency) are applied directly to the power
lines.

EquiPment Setup

Setup the test equipment and connect to the instrument as shown in Figure 4A.

Low Frequency Load Induced Transients

The AMSU instrument shall be capable of normal operation during and after positive and

negative transients are injected into the power line at the amplitude and duration specified
in Figure 4B. Perform the Low Frequency Load Induced Tran.sients as fotlows:

a. With the exception of the external power supply, turn ON all the test equipment.
b. Place the Signal Generator in ARB 0 mode. With the external power supply OFF,

while monitoring the o'scope, adjust the amplitude and fzequency output of the signal
generator to attain the signal characteristics as shown in Figure 4]3.

c. Remove the signal generator output connection from the power supply. WMIe

monitoring the external power supply dc voltage with the meter, tara Re external
power supply ON.

d. Turn the insu-dment ON and place the instrument in the modes congruent with
paragraph 3.2.3.5 • ..!-.

e. Acquire one (I) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thin 2 t. Attach printouts to TDS 41.

f. Connect the signal generator to the external power supply. Wait for the instrument to
complete 3 scans. Remove the signal generator output to the power supply.

g. Acquire one (I) Full Scan Mode printout; verify the printout meets the requkcments
of TDS 18 thru 21. Attach printouts to TDS 41.

j. Record any deviations in the functional performance of the AMSU instrument on
TDS 41.

i
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3.2.4.2.13.2.2High Frequency Lead InducedTransients

The Ab_U instrument shall be capable of normal operation during and after positive and
negativetransientsareinjec_dintothepower line.The interferingfi'equenciesare

simulated by using the triangular wave output of the signal generator. There are three

signals to be sequentially injected; the frequencies and amplitudes as produced by the
• signal generator and meas_ed by the o'scope are: "

• " _ Amvlit_de

1,43 .................... 200 mvpp
2.86 ..................... 1.00 vpp
6.67 .................... 1.50 vpp

PerformtheHighFrequencyLoad InducedTransientsasfollows:

a. With the exception of the external power supply, turn ON all the test equipment.
b. With the external power supply OFF, while monitoring the o'scope, adjust the

amplitude and frequency output of the signal generator output as follows:

amplitude ................... 200mvpp
offset. ....................0.000V

frequency ..................... 1.430Hz

c. Remove the signal generator output connection from the power supply. While
monitoring the external power supply dc voltage with the meter, tara the external
power supply ON.

d. Turn the instrument ON and place the instrument in the modes congruent with
.paragraph 3.2.3.5

e. Acquire one(I)Full Scan Mode printout;ve_d_fythe printout meets the requirements
of TDS i8thru21. . .

f. ConnecttheSignalgeneratortotheexternalpower'supply.Wait fortheinstnmaentto

complete3scans.Remove thesignalgeneratoroutputtothepower supply.

g. Acquireone(1)FullScanMode printout;verifytheprintoutmeets_e requirements
ofTDS 18thru2[.

h. Adjustthesignalgeneratorfrequencyto2.86Hz;adjustthesignalgenerator

amplitudetoread1.00vpp.Reconnectthesignalgeneratortothepower supply.

i. Acquireone(I)FullScanMode printout;verifytheprintoutmeets therequirements
ofTDS 18thru21.

j. Adjustthesignalgeneratorfrequencyto6.676Hz;adjustthesignalgenerator

amplitude m read 1.50vpp. Reconnect the signal generator to the power supply.
k. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements

of TDS 18thru21.

I. Disconnect the signal generator from the power supply. " -
Record any deviations in the functional performance of the AMSU instrument on TDS
41.

rn

...----



(

SIIP.._T _ OF...__.

_-:C_ ,NO. __

- . "- o. . . • | " ! •

-_ '. ' .-.'._i!i.__'_T_- ;II .. _':- . -. .,'"- • "- u • "o --.. .... |..._ " ;
• .... . - • .. "'.1 I .." "

i
II "" . | II .I : \ / : ' " :

I , X I , .I
I , x I i i
I ' X . I i , I
I i \i/ : :
Y t _ e . a '- t!

e u _ 30n',S to' toms • I I I
t,,dl I I I•.-, =oreS , ,

. I I .,.I I I
I "" " I I

l m e e l

,I I,|r. <100 mS ' ,
I e'-I

•"L,_ _"_ _o_ _ __'_.._&_,_,..
I.t-B

Figure_. Load InducedTransient (Main Bus)

. o o . .

o o."

,'...

,4



.-snE._'___._ o-

f. Connectthesignalgeneratorto theexternalpowersupplyaspreviouslyconnectS,

I/O r { _'" _ . _ " V_'_ th- ---'--_... ...... ! ". .... • I 0

Adjust the si_ generatorfrequency to 6.676Hz; adjust the si generator

I _- ' • - ---._,_'-_'__. _," - 1"-'" "7r c_
I - e_Z:_S-l_, _'_

| _. Disconnect the signal generatorfrom the power supply.
!_C Acquire_ Full Scan Mode printouts;verify the printouts meet the uire

\ of TDS 18. _" req meats

_- 2RD%O_dlanydew.at,ons m the functloaalperformanceof the AMSU instrument on

3.2.4.2.1.4 Imtrumeat Feedback Test . . . . -- '" - .

/ __.t.t.fe_Jb=_ _,oo._ _thefo_o_p,_ wmbe_ro=_ o.
\ __? ,_ov,-,_ _am Loaa ,_us power line. The poak to neak rinnle currentsg-- .........
} 75ma, and frequency compoaeutsof the rippleshall note'---xc_:I" I00KHz. If"_= ._-_.c_ :

predominantf_,que,cy component it shall not be a submuitipleof the frequency band121.SMHz ±15kHz.

3.2.4.2.1.4.1 28VDC Main Bus Load Ripple Current Measurement

a) Connect the instrumentand testequipment asshown in Figure 4.

.w



"_- ! " - -" -"" "us Load Ripple Current Measurement
[ 3.?.A.2.1.4.1 28VDC Mare

a) Connec t the inslrument and test equipment as shown in Figure 4.

b) Set up the lISA as sho,

| S_ MEAS MODE

[ " sc_ c_.-_ sek_
l " sol=,cav.,.ez.,._

| _k_(l - "

sdo:_SELECT MEAS
S¢Iec¢Power Sptc
SelectCHI Ac_e

l s__w
s_eau_

Select SOURCE

$¢t up the lISA as shown below:.

$dec_ CHIDC
StitCH IGrour£

s¢_ C_e Lrn_ _ _O',Sa=C Sec
. .

Select E SMPLO_ ..... _:t Sec

Scle_So_ O_
Selec_AVG

S_lcc_"I'unAv 0_"
Sclec_RANGE

s_1_n_Tt_ET_G
SelectFree

• ,%I_TRIG DELAY

S¢1_ COORD
Sd_l_al

"_I_ VIEW Im'OT ..
Sel=_ T_ Buff

Se_:_ SC-CLE
S¢I_ X FI=I Scale,,Ea_ O.O,S.O;ScI_ Sec

Sel_ _ (_c)

Turn the instrument ON and place the insu'ument in the modes congruent with psrag_h 3.2.3.5

Acquire 8 seconds of dam by depressing Su_r_Capture.

Turn OFF the "X" cursor if i¢ is ON. Turn the "X_' cursor back ON. The cursor vKll appear a_ the

largest peak. Make a plo_ of this display. . . . . . .

Selec_ the x axis scale for _00 ms wi_h the largest peak apprommatcly m the mtddlc of _h¢ .d_play Turn
the "Y" cursor ON and bound the limits of the current peaks. The delta Y value on the DSA will be

used _o calcuh¢¢ the peak to peak currenL.Make a plo_ of this display..

Compute the p_k to peak current as follows: ....

Multiply the delta Y value by the c_ren_ div as selected on the .current
amplifier. As an ¢xsmpl¢: ff the cun_nt amplifier is set up to display 20 n_. 10

my per divisiou, and the delta Y value = _/6_v:

.T/6mv x (20m_/10mv_ = ._52ms

Record this value on TDS 42 (maximum acceptable limit is 75 ma peak to peak)

,. _..- --._..._-._._.=_: --: ....
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c. TurnthespectrumanalyzerON and see it up as follows (the analyzer will be reed to

.o-.

verify ripple current does notexceed 100KHz):

;Enter IKHz

[Control'] Select Sweep i
Select 5wp Tune;,Eater Auto
Select S__._¢_

[Control] Select B W S!IT_,FTY

Select, Enter 1.0KEL_ N(,.

Select T or ,I, to acqu_ a
measurable Also and use the
knob at interest.

frequencyband 1215MHz ±I_
100KHznorbea of the

3.2.4.2.2

&

b.

Co

d.

+28Vpulse/oad Bus t_st. The pr.n shah be verified during the following intervals:

Firsttwo seconds0.2.4_2.1)

From 2 to4 seconds(3.2-4.2-23.) _

From 4 to6 seconds_.A_) _.

From 6 to8 seconds0.2.4.2.2.4) ,_ -

Pt_ _-on .uansientt3_.422_

C._. _. prn current in warm ca], cold cal, and nadir modes (3.2.4.2.2.6) 1

3.2.4.2.2.1 PLB during thefirst two seconds. The PLB opera, on, during the first two seconds, shall be verified as follows: I

a_ou_ OOX ar_ In Ule UF_A_ pOSz_On tJL_Onnect ,,,,.,,.t,,._,1 ....... _ --- "...... I+28 Vdc ..... wc_ z o u_aria an"
power supply to read 28.00 Vdc ± 0.05 Vd¢ bv usin;- - -1:---' ...... _ _upp!y u_p . _jus_me/

shown in Figure 7 2 _ - ,,,_ ve_uneu:r, uonnect the power supply output

/



2. Co-sg._ the dynamic signal saalr=r u follows:.

Se/cctk_.AS MODE

S_ F,,,CWm,t

Sek'ct C_l_re Ea6noc'zh4Em= l; se_ R_cord .

_=_Q ,.o_ . " Io._

Se_ESmL_ "---_-/_;t
Sc_a Tw_ Lm_ _ &0; $d=t $¢c _ /--)

Sele_ SELECT ME_
Pawer Spee

Sdect CHI A_e
Sebct WINDOW

Sebct H_..
Sek_ SOURCE

Sel¢_AVG

SeI=t Avg Off
Sel=t Tan Av Off

S¢_ RANGE

SelectA.ut l Rn& zq_

_I_ _ COUPLE
Selec_ CHI DC
Select CH IGrmmd ..

Sel_ SELECt T_G

Se_ Arm A U
_ F_

•S_ Slope.
SeIc=TRIG DELAY

Fat= 0.1>,$d=t $¢¢
SelectCOORD

Real
SeI=Cg'IEWIIql_:IT

_le._ T'mteBu_
.S¢I_¢tSCALE

Sel=t X _zr,d Scale;.En_,r 0.0,8.0; Se,lcctSec
Sdect¥ _=d _ Eat= -I 0.0,70._ Selectmy

_lect IYNITS
SeLectSz (see)

-NOTS.

Prior to coll¢_ag any_ammt dam,thecure:atmet= and DSA Imv_m be_ out"; zcm cuacnt
reference has to be cstab_shal on the DSA. Follow this int=kn _ m =m _c_cacc the
cuncat met= and DSA.

a) Select 2_On_/10my per dlv. on I_ _t ampUficz.
b) Remo,_ethecunentprobefi'_mthe¢itcaltanddos:theprobe.Pla_theprobeIn amalp_dc bcnlgnlocadon.
O Adjust l_ _ axis voltagerangem ± 4my
cO ' PlacetheDSA ;-"F_¢ R--"Triggeranddepress"StartCapture"on fl_DSA.

e) With the "capaac in process", adjust the "outputDC level" control on the carnmt ampttfi_ to incfic_ z_ ¢un_
on theDSA.

t) Posltlon the era'rentprobe m it's odgh_al location in accordance with Figur_7, and v:ama d_ DSA to -Exff trigger.

The ins_mra_ntisnow readytacaptu_andplot 8 seconds ofdata

. Turn the unitON by selecting[9]MODULE POWER, setupthe operatingmodes as defined in

paragraph 3.2.3.5.(referencethe command screenparameters below). Ifnecessary,re-adjustthe
externalpower supply for 28vdc.

.o

[91 MOIXTLEPOWER =

[10] _RTrVk_ eTR p'_t_ :

[11] _'01XILE TOTALLY OFF ,,

[12| S_A2 POWER ffi

[13| COMPENSATORMOTOR POWER ffi

[141 ANTEI,IN_ _ CAT,,POS =

[4] ON

OFF

ON

ON

ON

NO

,. -....

ANTENNA IN tOLD CAL POS ,_ '_ :.
ANTENNA IN NADIR POS=

FULL SCAN _ODE ,,

COLD CAL POSITION MS_ w

COLD CAL POSITION LSB ,=

,NO

NO

TES

ZERO

Z_RO

[lSl

[_S]

[_7]

[iel

[19]
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L__ .. o . _,---- a_ th- _c,.._.r_ ,..,_.,_, _%/._. _'sorn a_ uN.-,_m m¢-,,L"ctrsorON The cursor wt31a_r . h_,.,.._.-..ol. 1=.,... _o

6. Compute the peak current as follows: - ' ' .... -

Mtfltiply the maximtun Y value by the current/div as selected on the current

amplifier. As an example: if the current amplifier is set up to display 200 ma/l0
mv per divisiou, and the maximum y value = 276mv:

lOOmv x (200ma/lOmv) = 2000ma- 2.00 amps

--i=__
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\
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/
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3.2.4.2.2.2

1.

2_

tA a copy ofthesiitI,_l ; . . _,.,i Nn. _-: "

Ill
• " calm.lin " - L

_D (I4m_D)_m_4;

PI.B measured from 2 to 4 seconds. The PI..B operation, fi'om 2 to 4 seconds, shall be verified as renews:

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to I.9 seconds_

Obtain a hard copy of the signal di.spinyed on the dynamic signal analyzer (refer to Hgure 8 for typical
waveform) and record the peak current and bus current during the integrate/hold, dump (I/H,.D) time period
(refer to Hgu_ 8) data on "rDS 4.

3.2.4,2.2.3 PL:B measured from 4to aseconds. The PLB operation, fi'om 4 to 6 seconds, shall be verified as follows:

. Change the PRE-TRIC_-'ER DELAY setting of the dynamic dgnal analyzer to 3.9 seconds.

.

3.2.4.2.2.4

1.

2.

PLB

Obtain a hard copy of the signal dLs'played on the dynamic signa/analy-a:r (refer to Hguz¢ g for typical
waveform) and record the peak current and bus current during the integrate/hold, dump (I/tLD) time period
(refer to Figure 8) data on TDs 4. "

measured from 6to 8 seconds

Change thePRE-TRIGG'ER DELAY seuJagofthedynamicsignalanalyzerto5-9seconds.

Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Hgnre g for typical
waveform) and record the peak current and bus current during the integate&old, dump (//I:LD) time period
(refer to Figure 8) data on TDS 4. : . .

3.2.4.2a..s Eight Second Integrated Current Measurement

To observe the _ integrated (8see.) current waveform on the dynamic signal analyzer, configure
the dynamic signal analyzer as follows:

Select SCALE

Select X Fixd Scale; Enter 0.0,8; Select Sec cX_

SelectSelectVIEwFFixdScale;INPuTEnter'10'3#0;7#.oSelectmy _ _._"

Select Time Record: Note - the display heading changes to read "Cap Tun Rec"
Select MATH

Select Next

Select Intgrt:

Note - the display changes to present an integrated value of the current wavefomx iSelect X (cursor);

Move the X marker to th¢ maximum right of the display. The Y value is indicative of the
integrated current value over the entire 8 second period. ; /

• . . t /

Multiply the maximum Y value by the eunent/div as selected on the current amplifier, then divide by 8
, ;.eco.,_toacqu,reanaveragecurrent/secondvalue,m ane_mple:i_thecurrentampUfieriskt upto / :

oispiay 200 ma/10 mv per division, and the maximum Y value = 32.4 my: " / i

" [32.4mv x (200real lOmv)]/8sec = 81_., / . -
 nte the  l:ted inte ,edc=entv,ineon S4 @ /
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2.

3.

4.

o.°

" l'](,'I_ NO. __

3.Z4.ZZ_ PLD cm'rcn_ gn warm _ ¢o/d¢_ andnm_$, PLB _nt shall be:te.stedas foIlows: " I

I. Place the unlt in warmcal mode,.

Place the unit in cold cal modeand _pe.at step 2.

°

.

3.2.4.2.2.8

;3.2.4_.2.8.1

Instrument Feedback Test (PLB)

The instrument feedback test contained in the following paragraphs will be

performed on the 28VDC Pulse Load power line. The peak to peak ripple
current shall not exceed 86ma while the instrument is in the Warm Ca]
mode.

28VDC Pulse Load Bus Ripple Current Measurement



......... •impmcm as Shown in Figure 7.

b) Set up the DSA as shown below:

SeleczMEAS MODE

ScZ_ _ X_

Se_ C_tm'e/._Zdg E_= &0;,Sd_.t _c
SeI_FREQ

_lecZlZ SMPZ.O_-

SelectSEI.ECT
Select Power S,oec

Car/delve
• Y_kx_WINDOW

SelectSOURCZ •

SelectAVG

$_1c¢tRANGE

Select _ 1 ,_mg_ F.z_r 1;Select v

s_r_mPaT CO_
SelectC_! DC
SeZ_ C_It_m_r

_ INI'aTI"RIO
SelectFretPun

SeL:ctTRIGDELAY
0._ _ _ec

Sekct COOnD
Selectleeal .

_ ._r_ a_y " ..
sc_ scA_

SelectFF'xrdS_=t_;_ 0,l; Select V
S_ UZ_U'rS

Sekct_z (s_)

c) •Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5
d) Acquire 8 seconds of data by depressing S_an Capture.

e) Turn OFF the "X" cursor _fit is ON. Turn the _ cursor back ON. ne cursor will appear at thelarge.st peak. Make a plot of this display.

f) Select the x axis scale for 500 ms with the largest peak approximately in the middle of the display. Turn
the _ cursor ON and bound the limits of the current peaks

• The delta y value on the DSA will beused to calculate the peak to peak current. Make a plot of this d_'play_
g) Compute the peak to peak current as follows:

Multiply the delta y value by the current/ div as selected on the current
ampli_er. As an example: ffthe current amplifier.is set up todisplay 20 ma/10
mv per division, and the delta y value = 276_tv:

.276mv x (20ma/10my) = .552ma

Record this value on TDS 42 (maximum acceptable limit is 86 ma peak to peak)

-."7 .... -='- ......
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Configure the Dynamic $i_ Analyzer (DSA) as follows:

S¢I¢c¢MF_ASMODE
SeI¢c¢T'u_e Capuo-e

Sei¢¢¢ Capture/.en_; Euccr500.0; S¢I¢c¢m_c.-.

Sel_= Tune 1_3g _ 32.0; Select re.fee r
Select SELECT MEA,S

Select Power Spec
Select C'HIActive

Select WlNIK)W
Select Hann

SelectSOU'RC_

SelectSot_o_Off
_AVG

SelectT,_ Av 0_
Sei¢c¢ RANGE

_.lec¢ C/urn 1P.ang_, Eutcr 1; Sdec¢ V

:_'-.":'._-"c,__..__ O.F

SeI_ INPUT COUPLE
Se.l(_ CH1 DC
Sel_ CH 1Grmmd

Sd_ INPUT TRIG
SeI_ Tr/g £ud; _ 1: Select V
Selecs Am, AU

Select TRIG DELAY
Enter O;Select uSec

Select COORD
Select Real

Sdecc VIEW lNI'UT

Sele¢_ 7"uneBuff
SeIccc SCALE

Select X F'_d Sc.a_; F..u_r0.0,25; Sei¢¢¢msec
Sde¢:¢F F_=dSc.a_; Euu:r -I0, 470;,Select my

Sei¢c¢ UNrlN
Select Hz (sec)

-NOTE-

Prior to collecting any current data, the current meter and DSA have to be

"zeroed out"; zero era'rent reference has to be established on the DSA. Follow
interim procedure to zero reference the current meter and DSA.

a) Select 200ma/I0mv per div. on the cun'ent amplifier.

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic
benign location.

c) Adjust the "_/" axis voltage range to ± 4my

d) Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

e) With the "capture in process", adjust the "output I_ level" control on the current amplifier to
indicate zero current on the DSA. 7

f) Position the current probe to it's original location in accordance with Hgure_, and return the
DSA to "Ext" trigger.

Adjust external power supply for +28vdc. Turn the unit ON by selecting [9] MODULE POWER, setup

the operating modes as defined in paragraph 3.2.3.5. (reference the command scr_n parameters
below). If necessary re-adjust external power supply for 28vdc.

.-.. . o

[10] 5_RV'Z'V'AL_ _ :,= O_=T

[11] _l:_r.._ TOT_,LY OFF : ON

[13] COHP!:I_$._A'ORM_I'OR _ , OH"

[14] K_TZI_. W__=._Ck_ PO$ = 1_0

[4] OS

Z_T COLD CA.I, POS ,,

Z_TI_DZI_ POS:

2L_l'Elqb_ FULL SCAN _K)DE

COLD CAL POSZ'I'ZOt_'_ ,=

COLD CAL PO$_'TZO_TL_B ffi

1_0 _ [15]

I'_ [17

Z]_:LO lie

ZZSO [19



5. Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been

executed on the STE display.

6. Start the DSA signal capture by depressing "Start Capture"; wait for the DSA message "waiting for
trigger" before pro.cc.eding.

7. On the STE computer, select [9] MODULE POWER and obtain a record of_¢ +28 PLB Tu_n on
• current waveform. On be STE computer, select [9] MODULE POWER to ann the instrument's power

OH:. Adjust the display time base and voltage sensitivity to allow for adequate current and pulse

duration measurements. Plot the obtained waveform and attach a hard copy of the scan to TD5 4.
Refer to Figure 9 for an example of the expected waveform.

8. Mezsur¢ the Tufa On pulse width; record this value in TDS 4.

9. Compute the peak cturent as follows:
Multiply the maximum Y value by the current/div as selected on the current

amplifier. As an example: if the current amplifier is set up to display 200 ma] 10
mv per division, and the maximum Y value = 276mv:.

276mv x (200ma/lOmv) = 5520ma = 5.52 amps

Record this value on TDS 4

9. The 1= derivative of the current waveform must be calculated. Compute the dY dT as follows:

The most probable location of the greatest current demand is during the first positive wansition
after voltage application. If this is the case, expand tlm segment of the display and measure the
greatest voltage transition in the smallest time transition. The change in voltage times the ctm'ent/
die as selected on the current amplifier produces the change in current. Next divide this change in

current by the change in &he (in microseconds). This value is dI/dr. Example:

Change in voltage..:. ........ :..... ....................... 144 my
Change in time (microseconds) ..................... 19.5 us
Current/die on current amp ......................... 200real 10my

144mv x (200ma/lOmv)/19.5us = 147.7ma per us

I0. Record the computed value on .TDS 4.
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3.2.4.2.2.9 Transient SusceptibgBy and Power Quality Tests

. The tests that follow will demonstratethe AMSU-A2 instrument will oI>eratewithin
specified parameters when the transients (low and high frequency) are applied directly to
the power lines.

3.2.4.2.2.9.1 Equipment setup ""

Setup the test equipment and connect to tbe instrument as shown in Figure 7A.

39.4.2.2.9.2 Low Frequency Load Induced Transients

The AMSU insU'ument shall be capable of normal operation during and after positive and
negative transients are injected into the Pulse Load Bus power line at the amplitude and
durationspecifiedinHgurc 7B.Performthe Low FrequencyLoad InducedTransients as
follows:

& With theexceptionoftheexternalpower supply,turnON allthetestequipment.

b. Place the Signal Generator in _ mode. With the external power supply OFF,

whilemonitoringtheo'scope,adjusttheamplitudeandfrequencyoutputofthesignal
generator to attain the signalcharacteristics as shown in Figure 713.

c. Remove the signal generator output connection from the power supply. While
monitoring the external power supply dc voltage with the meter, turn the external
power supply ON.

d. Turn the instrument ON and place the instrument in the modes congruent with
paragraph 3.2.3.5

e. Acquireone (I)Full ScanMode printout;verifythe printout meets the requirement_
of TDS 18 thru 21. Attach printouts to TDS 41.

f. Connect the signal generator to the external power supply. Wait for the instrmnent to

complete 3 scans. Remove the signal generator output to the power supply.
g. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements

of TDS 18 thru 21. Attach printouts to TDS 4 I.

j. Record any deviations in the functional performance of the AMSU instrument on
TDS 41.

- --.::-Z-_- . -- -". ;. •
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3.2.4.2.2.9.3 High Frequency Load Induced Translent_

The AMSU instrument shalI be capable of normal operation during and after posifiv_ and
negative Wausients are injected into the power line. The interfering frequencies are
simulated by using the triangular wave output of the signal generator. There are three

signals to be sequentially injected; the frequencies and amplitudes as produced by the
signal generator and measured by the 0'scope are:

Amp_tude
1.43 ................... 200 mvpp
2.86 ................... 1.00 _p
6.67 ................... 1.50 vpp

Perform the High Frequency Load Induced Tra_ients as follows:

a.

b.

C.

d.

e.

f.

g.

h.

i.

j.

k.

1.

IlL

With the exception of the external power supply, _ ON all the test equipment.
With the external power supply OFF, while monitoring the o'acope, adjust the
amplitude and frequency output of the signal generator output as follows:

amplitude ................... 200mvpp
offset. .................... 0.000V

f_quency .................... 1.430Hz

Remove the signal generator output connection from the power supply. While
monitoring the external power supply dc voitage with the meter, turn the external
power supply ON.

Turn the instrument ON and place the instrument in the modes congruent with
paragraph 3.23.5

Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thru 21.

Connect the signal generator to the external power supply. Wait for the ins_ument to
complete 3 scans. Remove the signal generator output to the power supply.

Acquire one (I) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thru 21.

Adjust the signal generator frequency to 2.86Hz; adjust the signal generator

• amplitude to read 1.00rpp. Reconnect the signal generator to the power supply.
Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thru 2I.

Adjust the signal generator frequency to 6.676Hz; adjust the signal generator
amplitude to read 1.50vpp. Reconnect the signal generator to the power supply.
Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thru 21.

Disconnect the sigfial generator from the power supply.
Record any deviations in the functional performance of the AMSU instrument on TDS
4I.



Analog Telemetry Bus

Operating Power Measurements

_E ET]_ OF

The purpose of this test is to calculate the opera_g power of th_ Analog

Telemetry Bus from measurements taken of the bus voltage and currenL.

1. Configure the ins_ument as shown in Hgure 10

2. Turn theinstrumentON and placetheinstrumentinthe modes

congruentwithparagraph 3.2.3__

Measure thebus currentand voltage,and recordon TDS 5

From themeasurementsrecordedon TDS 5,calculatetheoperating

power for the telemetry bus and record on TDS 5

.

4.

3.2.4.2.3.2

3.2.4.2.3.2.1

Instrument Feedback Test

The instrument feedback test contained in the following paragraphs will be

performed on the Analog Telem/_B_er line. The peak to peak

ripple current shall not exceed_ _.. ", 2_2,m:.,.,

28VDC Analog Telemetry Bus Ripple Current Measurement

__t'_c_,uumem and the test equipment as shown inFi_u_.-/._

._ (do_ct the signal generator to the power supply _ test).

I_ .On.theS_m theinstrumentON andd_the

i in_wi_.2.3. Mom'tor the

[ __n the o'scope. Adjust

• " a peak to peak.

3.2.4.2.3.3 Transient Susceptibility and Power Quality Tests

The tests that follow will demonstrate the AMSU-A2 instrument v_ operate

within specified parameters when the txansients (low and high frequency) are
applied directly to the power lines.

IN

,,,..
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a)

b)

Connect the instrument and test equipment as shown in Figure IDA. NOTE: DO NOT connect the
signal generator for this segment of the tesL

Set up the DSA as shown below:.

1. select MEASMODE
_ T-,_C.._e.

sel_ E SMPL0_"
select 7bneLmgtT¢Enu_&0;5d¢c¢$¢¢

select SELECT MEA5
select Power Spe¢
Select Cltl Ac_e

setext WINDOW
Se!ectHwcn

selec_ SOURCE
Select SourceO_"

select AVG
SelectAvg Off
selectTunAv00"

select Chanl Range;,Enu_t; SelectV

_ co_l_
_I_ CHI _ -.

Sele_INPUTTglG
• SdectFreeRun

Se.lectTRIGDELAY
Ea_er0.0;Select uSec "
COORD

select Re.al
SelectVIEWINPUT

Sele_Tunea_
selectS

select_

Selec_Hz (see)

c) Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5

d) Acquire 8 seconds of data by depressing Start Capture.

e) Turn OFF the "X" cursor if it is ON. Turn the "X" cursor back ON. The cursor wilI appear at the
largest peak. Make a plotof.thisdisplay. . .

f) Select the x axis scale for 500 ms with the largest pe_k approximately in the r.;ddle of the display. Turn
the "1" cursor ON and bound the limits of the current peaks. The delta Y value on _ DSA will be
used to calculate the peak to peak current. Make a plot of this display.

g) Compute thepeaktopeakcurrentasfollows:

Multiply the delta Y value by the current/ div as selected on the current

amplifier. As an example: if the ctwrent amplifier is set up to display 20 ma/10
my per division, and the delta Y. value = 276try:

.276mv x (20ma/10my) = .552ma

Record this value on TDS 42 (maximum acceptable lindt _ .22 ma peak to peak)

'=.,.

®®
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• Inline current meter (Fluke 77) can be used.
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3.2.4.2.3.3.1 Equipment Setup

Setup the test eqcipment and connecttothe instrmnent as shown ;nHgm'e IOA (exceptions:
remove the current probe and amplifier, connect the o'scope to monitor the output of the
signal generator).

3.2.4.2.3.3.2 Low Frequency LoadIfiduced Transient Test" _.

The AMSU instrument shall be capable of normal operation during and after positive and
negative transients are injected into the power line at the amplitude and duration specified
in Figure 10B. Perform the Low Frequency Load Induced Transients as foIlows:

a. -With the exception of the external power sutvly, turn ON all the test equipment.
b. Place the Signal Generator in ARB Omode. With the external power supply OFF,

whilemonitoringtheo'scopc,adjusttheamplitudeand f_quancy outputofthesignal

generatortoattainthesignalchar_teri_csasshown inFigurelOB.

c. Remove thesignalgeneratoroutputconnectionfaom thepower supply.V/HIe

monitoring the external power supply dc voltage with the meter, tara the external
power supply ON.

d. Turn the instrument ON and place the insu'ument in the modes congruent with
.paragraph 3.2.3.5

e. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thru 21. Attach printouts to TDS 41.

L Connect the signal generatort0 the external power supply, Wait for the _ent to

complete 3 scans. Remove the signal generator output to the power supply.
g. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements

of TDS 18 _ 21. Attach printouts to TDS 41.

j. Record any deviations in the functional performance of _e AMsU instrument on
TDS 41. '

• _ <lOOmV •

I :,i./ T.,, :.:.i :
" <iO0"mV-l.-\. "1 : " ' "'" " " " I " " I":

li\I " I I .'. . I :
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I I \ I/ _ I ; /

4it ! _ If ! I ' /

s ! L.. ..i ; l
I ,,,,--_ ! _ 30mS ! • / •
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"_" LI I I " / ;
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.-..-



• o

3.2.4_I.3.2.2 High Frequency Load Induced Transients

The AMSU instrument shall be capable of normal operation during and after positive and
negative transients are injected into the power line. The intcrfcr_ng_._iueacies arc
simulated by using the triangular wave output of the signal generator. There are

signals to be sequentially injected; the frequencies and ampUmdes as produced by the
signal generator and measured by the o'scopc arc:

1.43.................... 200 m_p

2.86 ..................... 1.00 vpp
6.67. ................. 1.50 vpp

Perform the l:_gh Frequency Load Induced Transients as follows:

a.

b.
With the exception of the external power supply, turn ON all the test equ/pmenL
With the external power supply OFF, while monitoring the o'scope, adjust the
amplitude and fi'equency output of the si_ml generator output as follows:

mpUtude,,.... .........120Om pp
offset. .................... 0.000V

frequency ................... !.430Hz

c. Remove the signal generator output connection from the power supply. While
monitoring the external power supply dc voltage with the meter, turn the external
power supply ON.

d. Turn the instrument ON and place the instrument in the modes congruent with
paragraph 3.2.3.5

e. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thru 21.

f. Connect the signal generator to the external power supply. Wait for the instz_meut to

complete 3 scans. Remove the signal generator output to the power supply.
g. Acquire one (I) Full Scan Mode printout; verify the printout meets the requirements

of TDS 18 thru 21.

h. Adjust the signal generator Requency to 2.86Hz; adjust the signal generator
amplitude to read 1.00vpp. Reconnect the signal generator to the power supply.

i. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements
of TDS 18 thru21.

j. Adjust the signal generator f_equency to 6.676Hz; adjust the signal generator

amplitude to read 1-50vpp. Reconnect the signal generator to the power supply.
k. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements

of TDS 18 thru 21.

1. Disconnect the signal generator from the power supply.
m. Record any deviations in the functional performance of the AMSU instrument on TDS

4l.
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IOVDC Interface Bus Test _-:;_ K_.

Operating Power Measurements

The purpose of _ test is to calculate the operating power of the +IOVDC

Interface Bus from measurements taken of the bus voltage and current.

1. Configure the iustntment asshown in Figure 11.

2. Turn the instrument ON and place the insmm_ent in the modes

congruent with paragraph 3.2.3.5

3. Measure the bus current and voltage, and record on TDS 6

4. From the measurements recorded on TDS 6, calculate the operating

power for the telemetry bus and record on TDS 6

., ...

(

3.2.4.2.4.2

3.2.4.2.4.2.1

a)

b)

Instrument Feedback Test

The instrument feedback test contained in the following paragraphs wm be

performed on the +IOVDC Interface Bus power line. The peak to peak

ripple current shall not exceed Ima; in addition, the frequency of the ripple
shall not exceed 2.SMHz.

28VDC Analog Tdemetry Bus Ripple Current Measurement

Connect the instnm_ent and test ex]tfipmcnt as shown in Figure 11A.

Set up the DSA as shown below:

Select MEAS MODE

Select Tore Capture
Select Capture Sdect
Selca C._ture Z,_n_Jx;Tza_r 8._ Sek,_ Sec

Sdcct FJP,EQ
Select E SMPL Off
Select Tonel.en&tlg, Enmr 8.0; Select Sec

Select SELECT MEAS
Sekct Power Sj_c
Select Cttl Active

Select WINDOW
Select Harm

Select SOURCE
Select $out_ Off

Select AVG
Sel_.-tA_ Off
Scle_T_ Av Off

Select_LNO_-

Selcct Chan l Rangr, F_ntctl; Sekct V

Select INPUT COUPLE
Select CHI DC
Sele_ CH IGro_4

Sele_ _TRIG

Sde_ Free Run
Sekct TRIG DELAY

Ea_r 0.0; Scl_ u.%c
COORD

,_ Red
Sde_VIEWINPr_

Se_ T_4e Bw_'
Se_ SCAI_

select X Fb_ Sca_; Ea_.r 0.0,8.0; Sdea Sec

Sel¢_ ]'Fb_l Sea/e; ]Enter0,1; Sel_ V
Sekct UNn'S

$¢I¢a Hz Oec)

i

c) Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5

d'_ ACml|re g .¢e,r_nd_ ¢_tr d_t:_ hv rb-rur,,.,_.,;,.,-¢*.,..,,.,0..,,.,,............................
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• Inl|ne current meter (Fluke 77) can be used•

Figure I 1. +10V Interface Bus Test Setup
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2. Turnthe unit ON _ d_ in 3.2.3._.

NOTE

Do notproc6ed without sueces.s_ ¢ompIetion of step'2. .

3. Adjust _e STE power supply such that the voltmeter across JI-1 and ]'1-3 reads +28.0 ± 0.5 V. Record t

voltage across the pin Jl-1 and J1-3 and record the cun'ent at STE power supply on TDS B-l, Appendix
t_'13.

17 Sep

. Turnoff power by refe_ingto 3.2.3.6.

o

23

E



AE-26156/4C

17 Sep 98

L

9* "

(

• °

k

s_

C

-C

P4

P2

P3

P6

P$

#I

#2

#3

#4

" 2S-Pin
Breakout Box

O+

_+

_._.

-7
B

-7

2S-Pin
Breakout Box" E

E
F
E

_ Adjust Voltage Here

AMSU-A2
Instrument

J1

J4

J2

J3

J6

J5

,17

• Connectthebreakoutboxis necessary.

Fi_rc 12. +28 'VM_;- Load]3usT.t S____(ForL_ O_y)
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3.2.4.3 CZoc/r.,cont,-nan,, and data _ te_

requiremcnts specified in $-.480.-$0, _ IB..32874L5, end U]_ L.q...2624483.

3.2.4.3.1 Test sequence. The test sequence shall be as follows:

a. Clock sig_Lb ve_ca_on :."

b. Commands a.d Di$i_-B telemetry verification

SFI'E _ _._=..O_' "•ET--_.; 0 AE-26156/_

_.C_ NO. __ 17 Sep

This l_ocedure verifies the clock signal, the commands, and the &

• °
o-

c. Data output verification

• Di#_-A

• Analog telemetry

• Testpoin_

& G_m_.

3.2.4.3.2 CZock _ test. The following items shall be tested to verify the clock signals. Refer to Hgures 13 and 14 t
graphical representation of these pulses.

a. 1.248 MHz clock

bo

¢.

d.

3.2.4.3.2.1

1.

2.

3.

8 seconds frame pulse

AI selectpul_ .. "

CI shiftpulse

1.248 _ synchron_ion clock. Perform the following procedures.

Configure the unit and the test equipment as indicated in Figure 15. " _ 2-_"('_._" _'k_

- - '
Connect CHANlqE_I of the oscEloscope to the 1.248 _ clock signal_s shown in Figure 15. "

Turn the unit ON as d__ 3.2.3.5.

NOTE

.

Do not pi'oce.ed without successful compledon of step 3. -.

Using the oscilloscope, measure the 1.248 MHz clock signal. Record the data and attach the photograph
plot on TDS 7.

--. ...... __'3_=t_t_t_t_t_t____." ,

..... "7- 7"-
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3.2.4.3.2,2 Cl shlftpulse _¢r/_n. Connect _2 of the oscilloscope to Pin 2 of the 9-1_n breakout box
$2). Photograph or plot the oscilloscope display and record the infomaation indicated on TDS 8.

.3.2.4.3,,2.3 A./seIeetpulse ver/fw, a_n. Connect CHANNEL-2 of the osCt-lloseope to Pin 6 of the 9-pha breakout box (l_
J2). Photograph or plot the ose:aloscepe display and record the i_ormation indicated on TDS 9.

3.2.4.3.2.4 8-seconds frame s3_cpfflse v_n. Pe_orm the following procedta_.

1. Connect _2 of the osctqloseope to Pin 7 of the 9-pin breakout box (P2-J2). Photograph or plc
the oscilloscope display and record the information indicated on TDS 10. Measure pulse repetition timiz
by using HP5316A Universal counter and record on TDS 10.

.

.

3.2.4.3.2.5

a.

b.

Turn the unit OFF by executing the soRkey command [11] MODULE TOTALLY OFF. Leave bot
breakout boxes in place.

Ttwa offpower by referring to 3.2.3.6.

Synchronization signal relationship. The following synchronization signal relationship shall be verified.

AI select pulse and the g-second frame sync pulse

A1 select pulse and C1 shift pulse

c. A I select pulse and 1.248 MHz clock.

RelationshipOfA1 selectl_ulseand theg-second_anc syncpulse:

I. With the unit off', configure the unit and the test equipment as indicated in Figure 16.

.

.

Connect CHA/q/qE_I of the oscrlloscope to the breakout box, Pin 7 (8 second frame pulse).

Turn the unitON as de.sen'bedin3.2.3.5.

NOTE

.

5.

Do notproceedwithoutsuccessfulcompletionofstep3.

Adjusttheamplitudeandthetriggerleveloftheoscilloscopeforbestpicture.

Photographorplottheosc_oscopedisplayand attachthephotographorpl0tinthespaceprovidedonTD
1 I, sheet I.

.

From the photograph or plot, verify the synchronization as descn'bcd in TDS I1, sheet 1. Record pass ¢
fail.

Relationshiporal select pulseand CI shiftpulse:

7. Connect CHANNEL-1 of the oscilloscope to the breakout box Pin 2 (el shift pulse).

.-
" , ..7. . ._ . . _ .._.., ..
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8. _ ' Ad.just the aznpHtude and the trigger level of the osc'Rloscope for best picture.

9. Photograph or plot the oscRloscope display and aRach the photograph or plot in the space provided on "IT
II, sheet Z •

I0. From .thephotographor _lot,verify_e synchronizationasde_'n'bedinTDS 1I,sheet2. Record pa_fat'/.

II. C°nnect_I oftheoscRloscopetotheclockconneetorlocatedattherearoftheSTE _FfofS_

12.

13.

Adjust the amplitude and the trigger levcI of the osct_l_cope for best picture:

Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided on 'IT12.

14. From the photograph or plot verLfy the synchrouiza_on as descn'bed in TDS 12. Record pass or fail.

15. Tm'n off the instrument by executing command [11] MODULE TOTALLY OFF.

16. Turn off the +28 V STE power supply. "

17. Conney't" unh toS.TEasshown inFigure15without.breakoutboxesandtestequipment.
° .. . . .

3.2.43.3 Commands tznd diglUd.B telemetry test. Commands and digi_-B telemetry shall be verified in accordance'wi
the following paragraphs.

3.2.4.3.3.1 Module totally off. Commands and digital-B telemetry, with the module totaiIy off, shall be tested as follows:

I. Turn the unh ON as descn'bed in 3.2.3.5.

NOTE

Do notproceed withoutsuc_ compIetionofstepI.

2.

3.

From the Commands Menu, execute command [11] MODULE TOTALLY OFF to OFF mode.

Wait at least I8 seconds, then verify that the following events are in effect:

a. [II] MODULE TOTALLY OFF = OFF

b. [12] SCANNER A2POWER = OFF

c. [10] SURVIVAL _ POWER = OFF

 fleciorpoin g the load.

....=4. Record theaboveobservationsonTDS 13(AppendixB, TDS B-2 forLP'I').

3,2.4.3.3_ 5ur_iraI heater power ON�OFF command. Thes{n'vival heater power ON/OFF command shah be tested -
_follows:....... _---'--- ......
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2.

.

ExecuteCommand [I0]SURVIVAL HEATER POWER toON mode.

Wait atleast18 seconds.Verifytha_thecommand isineffect.Recordobservationon TDS 13(Appendix

B, TDS ]3-2 for LF_.

• Execute command [[t3] SURVIVAL HEATER toOFF mode. ..

. Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 13 (Appendix

B, TDS B-2 for LPT).

3.2.4.3.3.3 Moclulepower connect command. The module power connect command shall be tested as follows:

I. Executecommand [9]MODULE POWER toCONNECT mode.

2. Wait at least 18 seconds. Verify that the command is in effect Record observation on TDS 13 (Appendix

B, TDS B-2 for LFI").

. Verify that the current a_ the STE power supply is 0.5 to 3.2 Amperes. Record this information on TDS I3

(Appendix B, TDS B-2 for LP'D.

3.2.4.3.3.4 Scanner commands _,edflr,ation.The scanner commands shall be tested as follows:

. Executecommands asnecessarytoobtainthefollowingconfiguration:

[IOl _ m'z _ : oft _ D_ zo,a)_ Pos: No [161

[II] MODULE TOTALLY OFF = ON _ FULL "SCAN If0DE = YES [17]

[12] SCANNER _. POWER • ON corn _ POSITION _ ffi ZZl_ [18]

[I.3] COMPENSATOR EOTOR POWER = ON corn _ POSITION LSB ffi ZERO [19]

[14] _-_ _ POS = NO

Record observationson TDS 14Wait at least 18 seconds. Verify that the commands are in effect.

(Appendix B, TDS B-3 for LPT).

2. Execute. [12] S_ A2 POWER = OFF " "

[13] COMPEI_TSATOR MOTOR POWER = OFF

Wait at least 18 seconds. Ve_LCy that the commands are in effect. Record observations on TDS 15

(Appendix B, TDS B-4 for LF13. "

3. Execute. [12] SCANNER A2 POWER = ON

[13] COMPENSATOR MOTOR POWER = ON

Wait at least 18 seconds. Verify that the commands are in effecL Record observations on TDS 16

(Appendix B, TDS ]3-5 for IJri).

Scannerpodtlon commands yerifica_n. Verif7 scanner position command operation as follows:

Execute command [14] _ WARM CAL POS toYES mode. -..........--_-_

2. Wait atleast18 seconds.Verifythatthecommand isineff_t."Record0bservati0r;on TDs 17 (Appendix
• -*'-.-.-.-_.-_-_:..
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.

6.

.

8.

Execute commands [15] ,a,H'IEN$_ IN COLD CA/, POS to YES mode, [18] COLD CAL POSITIOI
MSB to 0, and [19] COLD CAL POSIIION LSB to 1.

Wait at least 18 seconds. Vez_ tha_ the commandsare in effect. Record observa_on on TD$ 1
• (Appendix B, TDS B-6 for _.

Execute commands [18] COLD C__L POSI'HON MSB to 1 and [19] COLD CAr. POSITION LSB to 0.

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TD$ 1
(Appendix B, TDS B-6 for LP_.

Execute commands [13] COLD C_AI..POS1TIONMSB to 1 and [19] COLD CAL POSITION LSB to I.

Wait at least 18 seconds. Verify that the contends are in effect. Record observation on TDS 1
(Appendix B, TD$ B-6 for LPT).

.

10.

Execute commands [18] COLD CA1. POSITION MSB to0 and [19]COLD CAl. POSITION LSB to0.

Wait at least 18 seconds. Verify that the commands are in effect. Record observation.on'TDS 1
(Appendix B, TDS B-6 for LPT).

11.

12.

13.

I4.

Execute command [16] AN'I'EHHA ]NNADHL POSITION to YES mode.

Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS I7 (Appencfi
B, TDS B-6 for LFT). •

Execute command [14] _ WARM CAL POS to YES mode,

Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 17 (Appendi
B, TDS B-6 for LPT).

DiFital.A data output test. The foIlowing items sbalI be tested to verify the digital-A data output:

Full scan 0.2.4.3.4.1)

Warm load 0"7.4.3.4.2)

C. Cold cal (3.2.4.3.4.3)

d. Nadir O.2.4.3.4.4). -

For each of the above scan modes, the following parameters will be subject to pas._a_ criterion:

[1r] Sync. sequence

[ffJ Unit I.D. and serial n,rmber

[]2I] D,:_tal B se_'_ dataverification

[IV] Reflector positions ...........

IV] Radiome_c data (scene-¢l_)
_-=: _':-_..._
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WI] Tempentm_se_._rs.

_-;_T _OF_._.._.

For the cold cal mode, reflector _tlon [IV] d=I1 be tested for the following conditions.

, (a)

Co)

(c)

3.2.4.3.4.1

1.

Cold ca] position with MSB=I and L,TB=O .-

Coldcal position witi_ MSB=0 and LSB=I

Cold cal posidon with MSB=I and LSB=I.

F_17scm_ mode. Thedighal-A dataoutputin full-scan mock shall be tested as follows:

Execute commands'as necessaryto obtah_the following configuration:

[9] ]_I:XTr._ ]POWER ,: C0Z_ _ Z_T COLO C_ 1=05 = NO [15]

[10] SURV'Z_T_ _ _ = OFT _ ZI_ Iq_ZR POSffi I_ [16]

[11] ]_OI:_T.J_ TO'I'_.,LY. OFP - OH' _ _ SC._ If(ODE ffi _ [17]

[:12] $_ _. _ ffi ON COLD C_ POSITZOI_ _ : Z_O [181

[13] COH_EI_S&'I'OR MOTOR _ - 01'; COT_ C,_ POSZTZ01; _ = ZERO " [19]

[14] _ _ _ PO$ = 1;O

[4] IO_T

2.

3.

[TJ,Ill"J,and[IH]

4.

Obtain a full printoutof all the parameters([1] through [VII) described above, by typing PRINT [3] FULL.

AttachtheprintouttoTDS 18(Ap_ndixB,TDS B-7forLPT).... " "

sync,u,,;tn:),_d _#,,_-3

Using Page 1 of the printout, verify that elements 0001 through 0008 are within the _ _alues
specified in TDS 18 (Appendix B,'fDS 3-7 for LPT). Record pass or fm_.

[TV] Reflector position:

. Using S'rE procedure AE-26157; select reflector position screen, execute PRINT [2] SCREEN ONLY, and
attach the ds_ to TDS 19 (Appendix B, TDS B-8 for LPT). Verify that there is no "E" error on computer
printout.. Recordpass or fail on TDS 19 (Appendix B, TDS.B-8 for LP13.

W] Radiometricdata: .... ,.

6. Using STE procedure AE-26157, select Radiometdc dam for CH-1 and CH-2. PRINT SINGLE [2]
PAGES for each channel. From the dam obtained, verify that the data are within the values specified on
TDS 20. Attach the datafor each channel to TDS 20 (Appendix B, TDs B-9 for LFI). Record pass or fail.

[VII Temperaturesensors:

. Using STE procedure AE-26157, select DIG-A temperaturesensor screen and PRINT SINGLE [2] PAGE.
From the data obtained, verify that the values are within t_e specified limits on TDS 21 (Appendix B, TDS
3-10 for LFT). Attach thedata to TDS 21 (Appendix B, TDS B-10 for LPT). Record pass or faiL

3.2.4.3.4.2 Warm cal mode. The digita1-Adataoutput,in warm-cal mode shall be tested as follows: ......•....._.+-

I. Executecommand [14]ANTENNA WARM CAL POS andvcrLfycommand displayisasfollows: " -": _
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[9] _D_,E POWER • _ _ IN COLD CAr., I=OS =

[12] SC/t,-_TJ_ A2 POWER = ON . . COLD CAL I:OSZ'_ _ = .
[_] CosP_sx_-,oR NO'_oRPowm_= • ON - cord ¢XLPOSZ:ZOS_ .= _

POWER [4] ON

AE-2615_/.
17 Sep

NO [1._

NO [1_

NO [1_

z_o [is
ZEro [lS

.

Obtain a full printoutof aI1the parameters ([1] through[VI]) described above, by touching the PRINT [FULL touch area.

3. Auach the printoutto TDS 12.

[1], t'Q], and [HI] Sync, U-;t ID, andDigim1-BData:

.

Us;rig Page 1 of the printout, verify that elements 0001 through0008 are wi_ the required vale
specified in TDS 22. Record pass orfai.

[IV] Reflector positioN:

5. UsingSTE procedureAE-26157;selectreflectorpositionscreen,executePRINT [2]S(_d_ ONLY, a
attachthedam toTDS 23. Verify_ thereisno"E"enuron computerprintoutRecordpassorfail
TDS 23.

IV] P,_llome_cda_ -

6. Using STE i_rocedure AE-26157, select P,_diomeUicdamforchannel I and channel 2. PRINT [2i SINGI
PAGES for each channeL From the clam obtained, ver_ that the data are within the values _ec;.fied
TDS 24. Attach the datafor each channel to TDS 24. Recordpass or fail.

[VI] Temperature sensors:

.

3.2.4.%4.3

Using STE procedure AE-26157, selectDIG-A _e_ sensor screen a_d PRINT sINGLE [2] PAG
From the data obtained, verify that thevalues are within thespecified limits on TDS 25. Attach the data
TDS 25. Record pass or fail.

CoM calmode. The digimI-Adataoutput,incold-calmode,shallberast_asfollows:

I.

Execute command [15] _ IN COLD CAL POS and verify command display is as follows:

[9] _0Do_,_ Pow_= CO_'CT _ IN _'OLD _ PoS - YEs [1.•

[10] SURVT.AL HTR _ = OFF _._n_ IN lq_DZl_ POS=. NO [1E

[11] MOD__.E TOTALLY OFF ,_ ON _ FULL SCAN ]_ODE = NO .[I_

[12] SCANNER A2 POWER ,: ON COLD CAL POSITION MSB : ZERO [1_

[13] CO_ENSATOR HOTOR POWER - ON COLD CAL POSITION LS_ = ZERO [1 c
[14] __C]kL 1sOS=

[4] ON

. Obtain a full printout of alI the parameters([1"1¢hrouEh[NI'])described above, by touching the PRINT
FULL touch area.

Attachtheprintoutto_ 26. i.
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Ill, [KJ, and ['HI] Sync, Unit ID, and Digical-B Datr

4. Using Page 1 of the printout, verify that elements 13001 through 0008 are wltM. the req_d values

, syecified in TDS 26. Record pa_. or fan. :.

[IV] P,_flectorL_Sitio.: -"

5. To test the cold caI reflector position, perform the following subs_ps:

(a) Using STE procedure AE-26157; select reflector position screen, execute PRINT [2] SCREEN
ONLY, and attach the data to TDS 23. Verify that there is no _" en'or on computer printout.

Record pass or fail on TDS 23.

(b) Execute commands [18] COLD CAL POSITION MSB to 0 and [19] COLD CAL POSFHON LSB
to 1. Repeat substep a. then proceed to substep c.

(c) Execute commands [18] COLD CAL POSITION MSB to 1 and [19] COLD CAL POSITION LSB.
to 0. Repeat substep a., then proceed to substep d.

(d) Execute commands [18] COLD CAL POSITION MSB to 1 and [19] COLD CAL POSITION LSB

to 1. Repeat substep a, then proceed to _abs_-p e.

' (e) Executecommands [18]COLD CAL POSH_ON MSB to0 and [19] COLD CAL POSITION LSB

to O.

.V] Radi6me_ic data: " .
*

6. Using STEprocedure AF_26157,setectRadiometric data for chaanel I and channel 2. PRII'_ [2] SINGLE
PAGES for each channel. From the data obtained, veri_ th_ the data are within the values _ed on
TDS 27. Attach the dam for each channel _ TDS 27. Record pass or fail.

Temperature sensors:

7.

3.2.4.3.4.4

.

Using STE procodm-e AE-26157, select DIG-A temperature sensor screen and PRINT SINGLE [2] PAGE.
From the data obtained, verify that the values are within the specified limits on TDS 28. Attach the data to

TDS 28. Recordpass or fail.

Nadir cal mode. The digi_-A data output, in nadir-ca1 mode, shall be tested as follows:

Execute command [16] ANTENNA IN NADIR POS and verify command display is as follows:

I

[9] EOIX_E POWER,, _ _ IN tOLD CAL POS ,, NO [15]

[101 SORV-_M,ErR _ = OfF _ IN _n_ Pos: y_ [161

[11] NOC_T..:-_L_F_AT,LY OFF = ON _ FULL $CM_ NODE= NO [171

[12] S_ ,X2 _ = ON COLD_ _SITION m - Z_ZO [181

[13] toMI_ENSATORMOTOR POWER = ON COLD CAL POSITION LSB m ZERO [19]

[141 _,_l_[y,VfY,P_ _ POS = NO

[4] ON

.

_ ..•+.

Obtain a _ printout of all the parameters (If] through [VII) descn'bed above, by touching the PRINT [3]

FULL touch area. • " - :++'_"".... :+".... - ....
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Attach theprintout to'IDS 29.
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Sync, Unit ID, and Digital-B Data:

Using'Page I of the printout, verify'that elements 0001 t/trough 0008 are within the required valu
spec_edin TDS 29. Reco_I.Fassorfal

[IV] Reflectorposition:

.

Using STE procedure AE-26157; select reflector position screen, execute "PRINT [2] SCREEN ONL'Y

and attach the data to TDS 23. Verify that there is no "E" en'or on the computer printout Record passfailonTDs 23.

IV] Radiometric daY.r

6. Using STE procedure AE-26157, select Radiometric data for channel 1 and channel 2. "PRINT [
SINGLE PAGES" for each channeL From the data obtained, verify that the dam are v,'i_n the valu
specified on TDS 30. Anach the data for each channel to TDs 30. Record pass or fall.

Temperature seasors:

7. Using STE procedure AE-26157, select DIG-A temperature sensor screen and "PRINT SINGLE [
PAGE". From the dam obtained, verify that the values are within the specked limits on TDS 31. Atta
the data to TDS 31. Record pass or fail.

3.2.4.3.5 Ana/og telemeh7 _st. The purposeof thistestisto verify that the 26 analog te]emet_" si_ are wit_

requirements. The purpose of the analogtelemetry signals isto provide informationaboutthe Rmcdonality ofthe subsyster

dm'ing normal operation of the unit. The analog teleme_ 3, signals shall be verified in two ways: (1) by measuring the anal
telemetry signals directly at the interfacing connector and (2) byuse of the STE.

3.2.4.3.5.1 Analog TLMdgnals measurements¢onnectorJ& Measure analog TLM signals at connector ]'6 as follows:

1. Co_figure the unit and the STE as indicated in Figure 17. Verify that unit power is off prior to t
installation of the breakout boxes. To turn the unit of, select the Commands Menu and execute comma

"[11] MODULE TOTALLY OFF"." Manually mrn off the STE 28V power supply located inside the S'.
console.

2. Turn the unit on as follows:

(a)

(b)

Turnon the_ 28Vpowersu_ly.

Execute commands as necessary to achieve the following configum_on:

[91 No_-,_ _ = _ _ _T COLD_ POS= _TO [lS
[10] suRV3_T,m_ M = o_ _ D; }P,DZRP0S= NO [le

[11] MOD_,ETOTALLYOFF = ON _ FULL SCANMODE= YES [17

[12] S_ A2 POWER= ON COLDCAL POSITION MSB = ZERO [XE

[13] COMPENSATOR 140TORPOWER : ON COLDCAL POSITION LSB = ZERO [1.c
[14] __ CAr, IOS = NO
POWER[4] ON ....... ====_"-- - -' - - "........... --::"::-_-
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3.2.4.3.$.2Analog 7ZM" a/gna/measurementsusingtheSTE,
takenasfollows:

¢:PP Nc_. _ AE-26156/417 Sep S
.

Using the "28V Analog Telemetry Bus Re_" (3"I-10) as a reference ground, measure and record the for
temperatm_ sensor voltages in the order specified on TDS 32.

Using the "SignaI Ground" 02-03) as a reference ground, measure and record the remaining analc
telemetry voltage levels in the order Specified on TDS 32.

Leave the unit on in preparation for the'next test. .

Analog "HaMsignal measurements using the STE shall I:

1. Using STE procedure AE-261S7, select Analog TLM screen and execute command "PRINT [2] SCREEi
ONLY". Obtain printout and verify that the data matches the values specified on TDS 33 (Appendix
TD$ B-11 for LPT). Record pass or fail

2. Attach computer PrintOut to TDS 33 (Appendix B, TDS B.11 for LPT).

3. Power off unit by referring to 3.2.3.6.

3.2.4.3.6 Test point test. The purpose of this test is to verify the performance of the integra_r and its associated ctoc

pulses. Figure 2 shows the integration waveform and the clock signals. Test point verification consists of the followic
parameters:

a.

b.

3.2.4.3.6.1
follows:

Integration/Holdand Dump ClockSignals.(3.2.4.3.6.1)
(Time and amplitude)

T-tegrat_on Tune (A_og Output). (3.2.4_3.6.2)
(Tune andamplitude)

Integration/hold and dump clock signals. The integration/hold and dmnp clock signals shah be tested

1. Referring to Figure 18, configure the oscilloscope as follows:

(a) Channel-1 to J7-23 integratlon/hoId clock signal(J7-26 RTI_).

Co) Channel-2 to J7-6 dump signal clock 07-26 RTN).

(c) Internal trigger mode to channel-1.

(d) AmpHtode and Tune optimized for best resolution

2. Power on unit by referring to 3_.3__.

3. Photograph or plot the _cilloscope display and attach the photograph or plot to TDS 34.

4. From the photograph or plot, measure time and amplitude for the integrate/hold and dump clock signals. '
Verify that the data obtained ate within the requ_ments specified on TDS 34 and Hgure 2.

5. Leave the equipment in place and the unit ttwned on in preparation for the next test.

3.2.4.3.6.2 Integration time (analog outputs). Theanalog outputs integration time shall_e-t_sted as follows:

1 ...... _R_econfigure the test equipment as indicated in Figure 19.
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(
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I _ o ¢)

37-PinBreakoutBox

NP/DIg-A UO

Power Input

-7 1.248MHzClock

Commands

Digital-BTelemetry

AnalogTelemetry-7
* Return

!

CoaxCaMe

/ DumpPulse

E J7

I
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J4

['-.

I-- "
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Instrument

Test Connector
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t

Figuze 18. Intcgradon/l:Iold and Dump Signals Verification Test Setup
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P_r-]

CH-I CH-2
( ).

: |''' Ell

23 26 ['}

37-Pin Breakout Box

CoaxCable

Analog Outputs

"!
E

• AIP/DIg-A I/O

Power Input

F-
1.248 MHz Clock

F
Commands
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d

Connect the oscilloscope, chaanel-2 positive line to J7-8.of the37-pin breakoutbox. Keep channeI-I of the
oscRloscope connected to J7-23 andJ7-26 (RTlq).

.

.

Adjust the osc_oscope for best amplitudeand time resolution. Thed_h. yed s|gn_s should look h'_
Rgt_2.

Photographor plotthe displayandattachit to TDS 35.

.

.

From the photographor plot measurethe integration time andthe amplitude. Verify thai the data obtained
is within the requ_ments specified in TDS 35.

Connect the oscilloscopeto theanalogsignalforchannel-207-9) andrepea_steps2 through5.

7. Leave the unit turnedon and thetest equipment in place in preparationfor the next test.

3.2.4.3.7 GSE mode test. The purpose of this testis to verify the dam obtainedfrom the Ground Support Equlpment (GSE).

NOTE

The GSE mode test is not requi_ and is for engineering use only.

The.follow4.ngmodes shalIbe evaluated.

(
GSE-1 (Position:I0,I0,I0)

GSE-2 (Position:1, 30 readings) _, -

GSE-3 (Position: current,30 readings)

GSE-4 (Position: 30,30readings)

GSE-5 (Position:6, 30readings)

GSE-7 (Position: requ_ui, 30 readings)

For GSE mode-1 the following parametersaresubject to pass or fail crit_on:.

[I] Sync..sequence

[11] UnitID and serial number

[HI] Digital B serial dataverification

[IV] Reflector positious

IV] Radiometric dam (Scene data for channel-1only)

[VI"]Temperaturesensors.

--_-=_;_....... For GSE 2 through7, only the following parameten aresubj._t to pa_.__.orfan _o...._ ._..=_..,:;._. ........ ._.-=_:::.... :..-_.:,..:.;/__-- ....

_-. [IV] Reflectorposition. -. --.
_. -_ -._:_.. .... ", _. ----_-_ -

3.2.4.3.7.1Equlpmentpreparatlo_To placeinslzumcntinOSEmode.,proceedasfollows:::-:l - : l " " " ' _ .... _ " _'' "ll " [ " : l ' ......
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.

a.

b.

¢.

d.

3.2.4.3.7.2

On CommandsMenu, press:P,EWURN [I].

On Main Menu, select:[I0]SELFTEST.

On Self TestMenu;select: [7] RUN GSE MODE. - "

• (The computer w_l prompt _ GSEMODE (0 to IT)".)

Entercorresponding OSEmode undertest.

GSEMode.1. The GSE mode-1 shallbe _ as follows:

[rj, [ii], and [HI']Sync,Unit ID, and DigitalB:

AE-26156/_
17 Sep !

I.

Place instrumentin OSEmode-1 andobtain _ printout. Using the printout, verify that dements I throu;
8 are within the valuesspecified on TDS 36. Record pa_ or faiL

['IV]Reflector Poddom:

.

Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCRJ_
ONLY" to obtain a printoutof data. Ver_ tha¢there is no 'q_ error on computer printout. Record pass
fallon TDS 37. Attachprintoutto TDS 37.

IV] Radiometric Data:

%.

. Using STE procedure AE-26157, select radiometric data screen forchannel-1 and channel-2. Obtain

single page printout for each channeL Verify that the radiometric data is within the required valu
specified on TDS 38. Attachprintout to TDS 38.

['VI]TemperatureSensors:

.

Using STE procedureAE-26157, seIectDIG-A temp. sensor data screen andexecute "PRINT [2] SCREE
ONLY" to obtain a printoutof the page. Verify that the temperature dataarewithinthe required valu
specified on TDS 39. Recordpass or fail on TDS 39. Attach pH'ntoutto TDS 39.

3.2.43.7.3 GSE Mode.2. The GSE Mode-2 shallbe testedas fonows:

1. Place unit in GSE MOde-2m follows:

(a) OnCommandsMenu,press:RETURN [1].

Co) On Main Menu,select: [I0] SELF TEST.

(0

(d)

[IV] Reflector Positions:

On Self Test Menu,select: [7] RUN GSE MODE.

(The computer_ prompt:"ENTER OSEMODE ((3to 15)".)

Enter OSE MODE [2] at the prompt.

2. Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREt
ONLY" to obt_u a printoutof-data.--Verify that the-refle_:to__'_-n_ are-__dn the required yak

...... specified on documentAE-26002)2. Recordpass or fail on TDS 37. Attach printout to _ 37.

--___3.2.42.7.4 GSE Mode.& The OSE MOde-3shall be testedas follows: ': .....
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° Place unit in GSE Mode-3 as follows:

(a)
• I

(b)

(c)

(d)

On Comm_nds Menu, press: RETURN [I].

onMainMenu,select:[10]_ "rEST.
- . • . •

On Self Test Menu, selec_ [7] RUN GSE MODE.

(The computer will prompt: "ENTER GSE MODE (0 to 15)".)

Enter GSE MODE [3] at the prompt.

[IV] Reflector Positions:

° Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREEN

OHLY" to obtain a printout of data. Verify that there is no "E" error on computer printout. Record pass or
fail on TDS 37. Attach printout to TDS 37.

3.2.4.3.7.5 GSEMo_-4. The GSE Mode-4 shall be tested as follows:

1. Place unit in GSE Mede-4 as follows:

(a)

(b)

(c)

On Commands Menu, press:_ [I].

¢2nMain Menu, select:[10]SELF TEST.

On SeN Test Menu, selecu [7] RUN GSE.MODE _ ""

(The computer w_ prompt: "ENTER GSE MODE (0 to 15)".)

(d) Enter GSE MODE [4] at the prompt.

[IV] Reflector Position_:

o Using STE procedure AF,-26157, select reflector position screen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout ofdata.Verify that there is no "E" error on computer printout. Record pass or
fail on TDS 37. Attach printout to TDS 37.

3.2.4.3.7.6 GSE Mo_-5. The GSE Mode-5 shall be tested as follows:

I. Place unit in GSE Mode-5 as follows:

(a)

Co)

(c)

On Commands Menu" press: RETURN [I].

On MainMenu" select:[I0]SELF TF_.ST.

On Self TestMenu, select: [7] RUN GSE MODE

(Thecomputerw_ prompt:"E_EER. GSE MODE (0to15)".)

(d) Enter GSE MODE [5] a_ the prompt.

[IV] Reflector Positions:

2. Using STE procedureAE-26157, select reflec_rp_'iti_-on_n -and-execute "PRIITr [2] SCREEN

ONLY" to obtain a printout of da_ Verify that there is no "E" error on computer printout. Record pass or

fail on TDS 37. Attach.printout to TDS 37.
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GSE Mode.Z The GSE MOde-7 shall be tested as follows:.

Place unit in GSE Mode-7 as follows:

(a)

(I,)

(c)

(d)

(e)

[IV] Reflector Positions:

On Commands Menu, press: _ [I].

"

On Main Menu, select: [10] SELF TEST.

On SelfTest Menu, select: [7] RUN GSE MODE.

('The computer will prompt- "ENTER GSE MODE (0 to 15)".)

Enter GSE MODE [7] at the prompt.

PRINT [3] FULL. The computer will start printing 4 pages of data.

AE-26156/4(

17 Sep 9

2.
Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREE2

ONLY" to obtain a printout of data. Ver_f7 that there is no '_error on computer printout. Record pass cfaz'lon TDS 37. Attach printout to TDS 37.

3. Set the STE to GSE MODE-0. Failure to do so _ cause the STE to produce faulty data when in nort_
mode. To enter GSE Mode-0 into the computer, proceed as follows:

(a) Return to the Main Menu by pressing:. RETURN [I].

Co) On Main Menu, select: [I()] SELF TEST.

(c) On Self Test Menu, select. [7J RU_ GSE MODE.

(The computer will prompt: _ GSE MODE (0 to 15)".)

(d) Select GSE MODE [0].

3.2.4.4 Radlometerfunctionaltest. The purpose of this procedure is to verify the performance of the AMSU-A2 radiomete
at the system level. This test shall consist of relative NEAT measurements.

3.2.4.4.1 Rela_ve radiometer NEAT measurements. The purpose of t_ test is to perform a preliminary evaluation of th

radj'ometer NEAT at a system level. Since the STE is not in the thenn_-vacuum configuration, no te_ readings fmr
the coId load are available. To compute the NEAT for this test, the temperature used fo_ the cold load shaU be 80 IL

The data obtained from this test are considered as "relative NEAT" and are to be used as adiagnOstic tool to ver_y prope
operation of the A/D converters and the spacecraft interface.

The equation to determine "relative NEAT?, is as follows:
° .

GAIN= Th- Tc
M-N

• where: '

hEAT= SDxGAIN

SD ffi Standard devjatlouof i20,_,'_np]cs athot tem_i-am_ ....
"i'll' =_ Standard room tem_'_ deg. K
Tc = StandardLN2temperature=80K
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M = Average ofhot counts (120 samples)
N = Average of cold co_ts (30 samples)

The sequence of testing shall be as follow:.

g o,__

' a. Eqnipment preparationand setup configuration 0.2.4.4.1.1)

• b." Reintive NEAT data collection 0.2.4.4.1.2)

3.2.4.4.L1 -Equ_mentprepaTa_on andsetup ¢onflguratton. The equipment shall be setup as follows:

WARNING

The use of liquid nitrogen in a confined poorly ventilated area can
cause rapid asphyxiation and death due to a lack of oxygen (oxygen
concentration below 20 percent). Accidental contact with liquid
nitrogen w_l cause severe frostbite to the eyes or skin. 'Whenhandling
liquid nitrogen, personnel shall observe the following safety
precautions:

a. Ensue that the work area is well ventilated to prevent excessive
gas buildup.

b. To protect your eyes, always wear a face shield or safety goggles
(safety glasses without side shields do not provide adequate
protection).

c. To'protect exposed skin, always wear a lab coat, gloves made for

cryogenic work,cuffle.mtrousers (worn outside the boots or shoes),
and safety shoes.

. Configure the test equipment and the unit as indicated in Figure 20. Connect the instrument to STE as
shown in Figure 21 without breakoutboxes.

2. Execute commands as necessary to.obtainthe following configuration:

[9] HO_F.._ POWER:

[10] ._RVZ,X.T, _ _ = OFF

[11] HODULE *fO'f_.,LY OFF :

[121 _ _ POH'E_ = Ct_

[131 COt_PEN._._'ORl,lO'_R 1_rgtR = 0N

[14] _ _ CAT, 1_$ = YES

[4] os

ZK COI,O Ck_. I_$ -

ZI_ lq_)Z_ 1vO$=

COT._ CAT, POSZ'I'ZOIq _ :

COLD CAZ, ]POSZ'I'ZOH_ ,,

NO [15]

1;O [16]

NO [1_]

[18] i

, Allow30 minut_ for theunitm stabilize.

3..2.4.4.1.2 Rela_l,e_FF,ATdata collection. Performthe followingprocedures.

.

2.

Returnto the Main Menu by pressing [1] RETURN.

On the Main Menu, select [13] FUNCTIONAL'TEST..(The STE will automatically c0uanaud the unit,_ .... .

position the antenna reflector tothe warm and cold lc_Is as iris taking dam.) ...... _._._, _::_: .... ;_
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I ColdLcmd
BucketSupport

Figure 20. NEAT Setup Configuration

• . ..... ._. _..

3. Wait approximately one minute to verify that the NEAT results are displayed oa:_tho _ ":Ob_ a

printout- Repeat _e,ep 2 four time, and obtain four additional printouts. Average NEAT Rom the,e five data "

points. Enter the values on TDS 40. Attach the printouts to TDS 40 (Appendix B, TDS B-12 for LPI).

Remove the cryogenic loads and as,ux_ed hardware.

5: Turn off theunit l_y using conm_d "[ I 1] MODULE TOTALLY OFF,,. Turn off +28 V power supply at
the STEiconsole. "

°
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Figure 21. Relative NEAT Measurement Test Setup
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of,each ra_on_r channelfrom _na
• . input to l_e _ intez_race. .proper

-I.
o

Co_ _e unit and_ e._pn_nt asshown_,,_g__ 2 Z-.

NOTE

u,_ of_ _-p_ br_out boxis optio_ for this

-_ Turn the _ main _v._-r switch Off. From _ A2_, ±c "S" prompt, en_r t_e command totheSTE andat

® ,®
.--f
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3Z.
Turn the STE power supply panel main power switch. ON

_'urn the STE power supply panel Q/Main switch OM,____ ---_

Tm r_e STE er,_-Iv-anel N/Puls_ sw_h ON f=f.': :- _-- _ -- i \

I
• !

_. En_r the _ command "[14] COMMANDS."'sFh_'s_I_m",_ [

7_- Enter the STE command SCANNER POWER." Walt 18seconds before issuing the next command. :

Lne rcnccmr snoma scan to thecold calibrationbeam position. /

_ EntertheSTE command "[I]RETtRRN"toreturntothemonitoronlyscr_n,_ /

t0h_.. _Enterthe b_ com_m_d "[10].SCI]_CEDATA." The STE shouldnow alL,playthesclen_dam screen/"

- .From thisscr_n enterthe STE command "[9]]_EAM POSITION NN-ALL /.
_.- ._R . .. : . i!

• " . /i
,, It _ The ST_ thenprompts"ENTER BEAM POSITION NO (ITO 30). Enter"30"toshowtherad/ome_c I

.IA ._. Nl:_1... e'kA " * ._._ .t • 'r* '_-countsdam forchannelsIand2.__l. ___ .... .a ....,_.......-.-_,_.__._......... _ I"

.... ....... I +
] ?_,)_J_. Allow the insmnnent to stabilize for approximately20 minutes. Enter the S'I'Ecommand "[2]" to obtain a

screen only printout.

-.:__.._- "__ ..:.":-- ...

...... "LL ... ,_

- -_=_,_, -:%,:,.
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Co_ngu_ theunit and_ _ent asshownin Hgm'e.2_. TurnON the _ and=n0w to warm
_proxhz_s_y lO m_utes. Make surethatS,e_ poweris OFFduringsw_e_ warmup.

CAt..t_ON

Extreme care must be used when turning on I_F power. When RF -_

power is _ applied the gain bornshould be"approxlmately three to "
"" - four feet from theunit TheRP poveersetting should be nogreaterthan " "" ":--20 dBm.

Setthesweeperfrequencyto23.8±.01 GHz andsettheRP pov,_"levelto-20c[Bm.Positionthe'g_nhorn
tofourfeetfromtheinstrumentsothattheantennaand gainhornareappro'ximateI'yaligned.Rotate

thegainhorn,ifneeded,tothevrrticalpolO'on position. _ -

TurnON theRP powerm_c_g surethepowerlevelissetto-20cIBm.Allowthemultipliertowarm upapproxlmatelyfiveminutes.

/Z
At the STE screen,comparethe ra_ome_c data countsof cI_qm_I1 to the countsp.rh_d outat step,1,3.
Enter the STE command "[2]"to obain ascreenonlyprintout.

From theprintoutsobtainedinstepsI_and verifythatther'_HometdcdatacountsforchannelI have
increasedsign_cantly,%oproxlma_lyI0,000or mo_ and thattheotherchannelsdatacountshave
remainedrelative.lyunchanged,lessthan_)0counrsA

Record the count differences on TDS,J_of channel 1 from the printouts obtah_ in stc_ and 1,7"and
attachprl.ntoutsto TDS _g,.'_f_,4

. . .RepOt steps/8 through for thefrequenciesandpolarlzafions listedonTDS_

After bothchannels have beenidentified,turn OFF the RF power. Return thereflector to the warm calposition_

Turn &e STE Q/Main and N/Pulse switches to OFF

Turnthe STE power supply panel main power switch OFF.

/

017 []
CIO nOD

HP 8350 Mainframe

Sweeper with Plug-Ins
HP83570A, HP83572C

or Equivalent

L
I" 3to4Ft

(D

/

/

AMSU-M
EndView of Insa'tzmeat

.I

/
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4. QUALITY ASSURANCE PROVISIONS ¢'r,_, NO. _ 17 Sep

4.1 Respons_gHityfor _trpecHon. Aerojet Quality Assurance slmll inspect in accordance with the requ_ments of this |
procedure and S--480-79 and S-450-80. Quality Control shall verify all test set-ups prior to start of test. Bonded softw
shall be used for all testa and .shall be obta_ed from Quality Control Quality Control shall review all test data
conformance to rcccess criteria. The test data shall include test limits. For tests that smisfy .requirements from S-480-80
protofIight and flight units, customer representatives shah be invited to wi'tne,_ tests and shall be invited to renew the d
andshow approvalon thetestdatasheets.

4.1.1 Testfanili_s. Unless otherwise specified, the examinations and tests descn'bed herein shall be conducted at GenC,
Aerojet, Azusa, CA.

4.1.2 Electrostatic Derlce (ESD) handling. All electronic hardware shall be handled in accorchace with Aerojet StanctSTD-2454.

4.2 BIon_ring procedures. An tests in this procedure shah be witnessed by quality control

4.2.1 Test equipment. Test equipment cah'bration procedures shah comply with the requirements of MIL-SIT)-45662.

4.2.2 Software. Bonded software shall be used at all times.

4.3 Monltoring procedures for ma_erials. Not applicable.

4.4 Certification. Certification for handling ESD-sensitive equipment is required for an persounel wort-hg on the assem
and test of the AMSU-A instrument.

4.5 Test methods

4.5.1 Accept-reject criteria. The accept-reject criteria for each examination or test shah be as specified in the data she
included in each phase of the applicable test procedure. The test resuIts shah be recorded on the data sheets to demons_

compliance with the applicable specificat)on requirements. Methods of analys_ shalI be appropriate for the parameters be
inspected. It shall be the responsu'biHty of Aerojet to review the test data and determine conformance of the unit under tes_
the performance requirements contained in S-480-80 and this specification.

In the event of a failure during any phase of th_ test procedure, the test activity shall record the required information on

Test Anomaly Record (TAR) and alert the design assurance and quality engineers. Except for failures which only represet
limited out-of-tolerance condition for a particular parameter and are.not exi_ected to interfere with the baIance of the test

and which are non-destructive, the testing must be stopped until a complete description of the observed anomaly failure

documented and a Failure Analysis Strategy figS) is formulated, documented, and implemented to preclude loss
information or evidence that may facilitatedetermining the fa_ure cause. The full set of data _om _e. referenced

required in order to formulate a plan of action. The cognizant reliability engineer, qualitya_r_ce engineer,/rod thesyst
or respous_le test engineer shall jointly develop the FAS which must be approved by Design Assurance and Qua
Asstn'ance. Analysis and reporting shall be performed per Aerojet procedures.

. _ .. . ...._:_...:_ _.___--_-" ..-_,,.._--_-_, _....... , ._,:--..
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5. PREPARATION FOR DELIVERY

This section is not applicable to this specification.

¢. NOTES ....

6.1 Acronyms and abbrerk_ns

AMSU
ATB
AWG

BP

Advanced Microwave Sounding Unit
AnaIog telemetrybus
American W'ne C.rag¢

Beam Position

CAt,
CPT

d
DC
DVIVl

EMI
ESD
EXT

GHz
GIIS
GND
GSE

HTR

Cah'bra_
Comprehensiveperformance test

delta
DLrectcurrent
Digital volt meter

EIecuomagnetic interference
Electr_mtic Sensitive Device
External

F_ure analysis strategy"

Gigahertz
GeneralInstrumentInterface Specification
Ground •

GroundSupport F.qu!pment

Heater

kHz Kilohertz

LPT
LSB

MA
METSAT
MLB
HFG
MMW
MS. MSEC
MSB
MY

Limitedperformancetest
Le_t significantbit

Milliamp
Meteorological Satellite
Main load bus
Manufactm'er
BfiUimeter wave
Millisecond

Most significantbk.
NfiIIivolt

NEAT

PPM
PLB .........
PLL
PLLO

Noise equivalentdelta temperature

I_oto_ght Model
Pulse load bus

Phase lock loop
Phase lock loop osct2tatcr.

AE-2615
17

59



AE-26156/4C
17 Sep 98

POS

RTN

9

STE
SW

TAR
TDS
TLM
'I'M

UI_ o

• . . .

Position
Power

Retnra
• . . .

Special.Test F.quipment

Test Anomaly Record
Test Data Sheet

Telemetry
InstrumentTemperature

Unique InstrumentInterfaceSpecification

Vdc Volts, direct current

°o

Microsecond

(

6.2 Changes. The outside matins of this document have b_n marked to indicate where modifications, deletions, or
additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to
evaluate the requirements of this change and the parent standard based on the entire content as written, regardless of the

notations and relationship to the previous issue.

-60
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TEST DATA SHEETS

lo..;U'P IXA . .

I0,I Scope. Thisappendixcon_ns thetestdatasheetsforalltests_d inspecd0nslistedinsection'3.

TDS

1
2
3
4
5
6
7
8
9
10
I1
12
13
14

' 15
16
17
18

19
20
21
22

23

24
25
26

27
28

o

29

30
31
32
33
34
35
36

37
38
39
4O

42

Grounding Test ........
+28 _ Turn-on Trod'lent_.___

•+28 _ Opera.S Pow___.--.-.____
+9.8 Pulse Load Bus......

+28V AnalogTeleme_yBus._".---_---.___
+IOV Interface Bus Vol_ge.
1.248 MI-IzClock Signal Verification ......
"Ci" ShiftPulseVerification .................

A-
A-1
A-I
A-I

.. A-I.
A-I
A-I
A-r

*'AI"Sdecc Pulse Verlfication_____

"8 Seconds" Frame Sync Pulse__
Synchm._on Signals Relationship .....
SynchronizationSignals Relationship.......
Commands andDigil_I-B Tdemeary Verification
Scanner Commands Ver_cmioa .........
Scanner Commands Verification ..................
Scanner Commands Verification ......
$c_mner Positions Commands...

Digi_-A Data 0utter Full Scan Mode Synch Sequence, Unit LDYSedal Numb_ ."
and Digkal-B Serial Data Verific_on.. .......
Reflector Positions Section[13/]
Digital-ADam OutputRad.iomet_DataSection[V]
FullScanMode Tem_ SensomSection[VI]..........
Digi_-ADataOutputWarm CalMode SynchSequence,unitLD./SerialNumber
andDigiml-BSerialDataYeri_cadon_.........
Reflector Position Warm Cal Mode Section [IVJ, Reflector Position Cold Cal Mode
Section [IV], Reflector Position NadirMode Section[IV]

Digital-A Dam OutputWarm CaI Mode Radiometer Data Section[VJ
Warm Cal Mode Temperature Sensors Section [VI]
DisI_-A Dam OutputColdC.alMode SynchSequence, Unit LDJSer_" Number "

Digiml-BS=ialDataV_ific_on........... __.__..

D_g_ml-ADam Ou_ut ColdCalMode Radiome_rDam SectionIV].
ColdCalMode Teml_-_u_eSon,onSection[VI]...........
Dig_ml-ADam OutputNadirMode SynchSequence,Unk LD33=ialNumber
and Digital-B Serial Dan Verification..._.. .....
Digi_-A Dam Output Nadir Mode Radiometer Data Section [V]
Nadir Mode Temperature Sensors Section [VII
Analog Telemetry Verification by Way of Connector J6.--
Analog Telemetry Signals by Way of the _ ....
Integrate/Hold and Dump SignaI Verification ......

Digital-A/GSEMode-! SynchSequence.UnitLD./SedalNumber andDigkal-B
SerialDataVerification_
DigkalA/GSE Modes-l-4ReflectorPc_donSection[IV]_______
Digital A/GSE Mode-1 Radiometer Data Section [V] ......

.........A-I
......A-r
.--A-2,

.A-2
.......A-2

A-2
A-2
A-2

--- .............. A-2

_.i--...............A-2
A-2
A-3

A-3

.........A-3
............A-3

...........A-3

..............A-3

............ A-3
...........A-3

.........
.............. A-4

............. A-4
.......... A-4

................. A-4
.......... A-4

.... A-4

....:::: :._y.-_ .........._

A-4

Digi_ A/GSE Mod_-I Try_._l_u_ 1,_,orsSccdgn [3/I] .... _.. _ =.=_=_:_ .............. -
Radiom_r Relative NEAT Ve_ion- _,: ::- =:__..__ ...... ---

TransientSuscept_'bRityTest..
InstrumentR:cdbackTests. ........

, ,. .,._ -, _--_.

®®:.,

A.4
A.4
A-5
A-5
A-_
A-5

_=.... -=-- -: -A.C.
- t -_=:C'= _l_..=;
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10.

10.1

TDS

I
2
3
4
5
6
7
8
9
I0
11
12
13
14
15
16
17
18

19
20
21
22

23

24
25
26

27
28
29

30
31
32
33
34
35
36

37
38
39
4O
41
42

/ PF  D]X A

TEST DATA s]:rk .TS

AE-26156/4C

17 Sep 98

contains the teat data sheets for all tests and inspections listed in _'tion 3.

Groundin
+28
+28
+28
+28V
+10V
1.7.48MI-h (
"CI" Shif
"A]
"8 Seconds"

BU_ _ .........

Page

A-2
A-f1

• A-12
.A-13
A-14
A-15
A-16
A-17
,%-18
A-19
A-20

Commands andDigi_-B Tdemetr
Scanner Commands Verification
Scanner Commands Verification.
Scanner Commands
Scanner Positions
DigltaI-ADam_
and

Reflector PositionsSection{IV]

Number

................ A-23
...................... A-24

A-25

............ A-27

#,-29
Digir_-A Dam Output Ra_ome_ Dam Section
Full Scan Mode Tem_ Sensors Section
Digkal-A Dam Output WarmCal Mode Synch .q
and DigimI-B Sedal DataVerification. ......
Reflector Poddon Warm CalMode Section
Section [IV],
Di$ital-A Data Output Warm
Warm (

Digital-ADam q
andDi$ital-B Serial

Co:d

andDigital-BSerial

Nadir

Ana]oj

Int_

rDam Section

[vi]
Unit LD./S=Ial:

Verificadom...........................

................... A-30

Number

Cal Mode
..... A-33

vj ......................................... :.......... A-_
...... A-35

WI]
)y Way of Connector 16.........

Signals by Way of the STE
Signal Verification........

,Verification__ ........

SynchSequence,Unit I.DJSerial Number and Di#tal-B

,_eflec_orPosition Section[IV]
A/GSE Mode-1 Radiomer_ Data Section [V'J
MGSE Mode-1 TemperatureSensorsSection [VI]

rReladve NEAT Verification ...............
Tra_enc SusceptibilityTesL............................
Instrument Feedback Te_ ...............

........ ..:..... :,A-39
..._ A-40
...... A-4I

....A-43
A-44

__.A45

______A-_L__-

,.__.:.:__A-53
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TEST DATA SleET l (SHEET 1 oFg)
•Grounding Test (Paragraph 3.2.4.I)

• .L

JI-I

I1-2

I1-3

JI-4

3"1-5

JI-6

J1-7

3"1-8

JI-9

Jl-10

Jl-ll

JI-12

Jl-13

I1.'14

1"i-15

Jl-I6

Jl-17

Jl-18

Jl-19

JI-20

J1-21

J1-22

JI-23

.J!-24

J1-25

J1

Pin Description

+28V ML,B

_+28V bILB

+28V M/_ RTN

+28V MLB RTN

+28V PLB

+28V P/.,B

!+28V PLB RTN

+28V PL,B RTN

+28V TMB

28V TMB RTN

NO CONNECt-ION

NO CONNEcIION

_ss:s GROVND 0_I)

+28_ r MLB

+28V lvILB

+28V M/.,B RTN

+28V bILB RTN

+28V PLB

+28V PLB

!+28VPLB RTN

+28V PLB RTN

+28V TMB

Required_ce
(Oh-,,)
• 100k "

>l_k

M_ed Value

(Oh-,,)

>100k

>100k

>l_k.

28V TMB RTN > 100k

SAe_-tY _ PWR • 100k

SAb_-IY HTR RTN > 100k

.... :.-- _.--:_ -_: ....

Pass/F_

.._

>l_k -_ ______

>l_k

>1_k
>1_k p

>1_k ..:

>100k ff

>1_k / f> I_k

>l_k [ .:
> q :
>:_k >/oo_.:_-- . :

> 1_k >ioo l<-_a_ p

>,_k [ :;
>l_k /6o

>l_k

>1_k F

Y
I /

:
':

:
:

>/_-

A-2 --
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TEST DATA SIIEET 1 (Sheet 2 ofg)

Grounding Test _h 3.2.4.1)

I2 of Spacecraft In_-_

AE-26156/4C

17 Sep 98

J2-1

J2-2

J2-3

J2-4

PmDesk#o,

Chassis Ground (E2.)

DATA CLOCK (Cl)

Signal Return ,_l

Required Re.sLrtmce

(oh., 9
<1

> 100k

> look
No Connection > look

M.eam,_ Value
(01,-,9

_,30 -f2-

1

• looki8 SEC SYNC PULSE

I2-5 DIGITAL A DATA OUT • look

J2-6 IDATA ENABLE (A1) • 100k I
J2-7

I
J2-8 No Connection • 100k

J2-9 No Connection > 100k

P__4Faxq

7,-'
?
P
P
F
P
/

> ,,-,Ax,.C',--./'

J3 of Spacecraft Interface

From Chassis pinDescription Required Resistance

Ground to (Oh., 9
J3-I i.248 biHz CLK • look

J3-2 1.248 _ CLK RTN • 100k'

J3-3 Chassis G_ _) . i < 1

M_ Value

(Oh,,,0 Pas._atl

p lcJ_ x,- /o
,/7 ._c___

From Chassis

Ground to

J5-1 Chassis Ground (E5)
J5-2 MODULE PWR IND

J5-3 COLD CAL POS MSB (oLr_
J5-4 No Connection

J5 of Spacecraft Interfae*-

Pin Description Required Resist_ce

(Ohm,)
<1

• 100k

J5-5 COMP MTR nqD

/5-6 ANT IN' COLD CAL POS
J5-7 No Connection

J5-8 No Connection

Z5-9 S _VII _ 0_0_

J5-10

J5-11

J5-12

J5-13

No Connection

coLDCALPOSLSB(OUT)
IS_ ON PWR IND

• look

• 1OOk

• 100k

• 100k

• 100k
>I00k

• look

• 100k

• 100k

> 100k
ANT IN WARM CAL I<)S
ANT AT NADIR POS

FULL SCAN MODE

I5-14
J5-15

• look

• look

• look

M_red Value

(Oh=-)

.26"..-9=-

> /ao_ .n-

"1

/

/
J

>/mHc',

P

P
P

P

P
P
P
F
k
P

k

?
P

.......... _- "L. .... -_',_-__-7--_ _--__-.--_- . - -_-. - - - ---.- _ .........

|1 t||
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AE-26156/4C
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F_-o_ Chassis
Ground to

J4-I

- J4-2

:Y4-3

J4-4

J4--5

J4--6

J4,-7

3"4.-8

/4-9

]'4.'I 1

J4-12

;r4..13

J4-14

J4-15

J4-16

J4-17

34.'18

J4-19

J4-20

J4--21

J4-22

J4-23

.I4-24

I4.'25

i

TEST DATA SHEET 1 (Sheet 3 of 9)
Grounding Test _aragraph 3.2.4.1)

"SI_E ['.'Yg__. - OF

J4 of $_-_ i.u,_r.<.,.
•Pin _oa Requh_i Re,ante

• (Oh,-,)

Chamis Ground (FA) < I

MODULE PWR DISCONN > look

SURVIVAL HTR ON • look

MODULE TOTALLY OFF > 100k

COMP MTR ON/OFF > look

ANT AT COLD CAL POS > 100k

No Connection > look

ANT AT NADIP. POS > 100k

COLD CAL POS MSB (IN') • look

No Connection • look

No Connection > look

+IOV INTERFACE BUS • 100k

10V INTERFACE BUS RTN • look

MODULE PWR CONN • look

SURVIVAL HTR OFF • 100k

SCANNER PWR ON/OFF • look

ANT AT WARM CAL POS • 100k

FULL SCAN • 100k

COLD CAL POS LSB (IN) • look

No Connection • look

No Connection • 100k

No Connection • 100k •

No Connection • look

i+10V INTERFACE BUS • 100k

10V INTERFACE BUS RTN • look

Measured Value
(ohm<) p_
• z3 _-. />

>I:o£>:_- f

'\ f

-i
I
I

|

i

P
P
P

, i_

k
P
F
P
P
¢
P
f
P
f

~_

n| i

A.4



TEST DATA SHEET 1 (Sheet 4 of 9)

Grounding Test (Paragraph 3.9-4.1)

AE-26156/4(

17 Sep 9'

" .

From Chassis
Ground to

J6-1

J6-2

16-3

J6-4

3"6-5

3"6-6

3"6-7

3"6-8

3"6-9

J6-10

J6-11

3"6-12

3"6-13

3"6-14

I6-15

3"6-16

J6-17

3.6-18
¢,

3"6-19

J6-20
J6-21

3"6-22

3"6-23

3"6-24

3"6-25

J6-26

I6-27

J6-28

3.6-29

3.6-30

3.6-31

3.6-32

3"6-33

3"6-34

J6-35
J6-36

J6-37

J6 of Spacecraft Interface
Pin Description Requked Res_mnce

RF SHELF TEIVIP

COMP. MTR. TEMP

WARM LOAD TEM_

No Connection

No Connection

No Connection

SCAN MTR CURR

;+I5V ANT DR MON
:+15V ANT DR MON

!+I5V SIG PROC MON

+lSV SIG PROC MON

L.O. #I MON

No Connection

No Connection

No Connection

No Connection

No Connection -

No Connection

28V TMB RTN

No Connection

$C.AN MTR TEMP

No Conncc_On

No Connecl]on

No Co-n¢c_on

No Connection

COMa'MaRCO_
-15V ANT DR MON

-15V SIG PROC MON
L.O.#2 MON

No Connection

LNoConnection
No Connection

MIXER/AMP MON

qo Connection

No Connection

No Connection

(Ohn_)
<I

> 100k

>l_k

>l_k

> 100k

> look

> look

>look

>look

>look

Measured Value

• (Ohms)

_,.//Yc/c'-_..-!

/

/
/

>look

>look I

>look

>look

>look

>look

>look

>look

> 100k i
>look I

>look I

>look I

>look

f

I

>look
>look

>look

>100k

>look

>look

>look

>look

>l_k
>100k

t .

1

t.

> lQ@/4,.0,--

Pass/Fail

/>
D
F'
F
g
P
g

£
F

f

f

P
/P -,

P

/,
P

f

:
P

l ..

A-5 \
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From Chassis
Ground to

T/-1

J"/-3

J'7-4

J"7-5

J'/-6

J"/-7

J7-8
J'7-9

J'7-10

JT-11

J-7-12

J7-13

J"/-14

J-7-15

]%16

.T7-17

J7-18

]7-19

J7-20

37-21

J7-22

J'7-23

J7-24

J'7-25

37-26

37-27

J7-28

37-29

J'7-30

J7-31
J'7-32

J7-33

J'7-34

$7-35

J"7-36

J'7-37

STC_:ET_ OF.._._

TEST DATA SKEET1 ($heetSof9) F..CN NO. ___"

GroundingTest (Paragraph 3.2.4.I)

J7 of,'

PinDescription

ChassisGND

No Connectiun

No CoRnecdon
tNo Con_-_--c_on

15V RTN (2/3)
DUMP TP

No Connection

CH1 ANALOG OUT TP

ICH2 ANALOG OUT'IV
No Connection

Nb Connection

No Connection

No Connection

No Connection
INo Connection

No Connection

GSE CMD LSB

GSE CMD MSB-1

+SVDC GSE IN1 P..xLOCK A
INo Connection

INo Connection

No Connection

I/HTP

No Connection

No Connection

15V RTN (2/3)
!NoCon-ecdon

No Connec6on'

No Connecdon

No Connection

No Co__-ecdon

No Connection
iNo Con_ection

No Con-ecdon
GSE CMD MSB

5V RTN (I)

+5VDC GSE INTERLOCK B_

RequiredResistance Measured Value

<1

> 100k

_ > 100k

> 100k
:> 100k
> 100k

> 100k

> 100k

> 100k

• 100k

>l_k

>l_k

>l_k

>100k

>100k
>100k

>100k

>100k

>100k

>100k
>100k

>100k

>100k

>100k

>100k
>I00k

>100k

>100k

>100k.
>l_k

>100k

>l_k

>100k

>100k
> 100k

> 100k

> 100k

Pass/Fail

P

-p

\

A-6
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TEST DATA SHEET 1 (Sh.t 6 of_gCj_ "__/_

Grounding Test (P_h 32,.4.1)

J1-I

Jl-I

Jl-I

J1-3

J'l-3

.11-3

J1-5

Jl-5

,/I-5

2"1-7

J1-7

Desdna_on
Pin

J1-2

Jl-14

,/1-15

JI.4

Jl-16

Jl-17

J1-6

.]'1-18

Jl-19

JI-8

SourcePin De..scr_don

÷28V MLB

÷28V _ .....

+28v MI.,B
28V _ RTN

28V bILB RTN

28V MLB RTN

+28V PLB

+28V PLB

+28V PLB
28V PLB RTN

I1-20 28V PI.,B RTN
JI-7 JI-21 28V PLB RTN

JI-9 JI-22 +28V TMB
,. , . ,.,

Jl-10 11-23 28V TMB RTN

Jl-10 J6-20 28V TMB RTN
34-24

14-25
• J1-3

' J1-5
JI-7

JI-9

3"1-10

II-24

JI-25

J2-3

+IOV INTERFACE BUSI4--12

J4.-13

Jl-1.

Jl-1

Jl-1

Jl-I

II-1

Jl-1

Jl-1
J'l-I

ll-1

Jl-1

I1-3
J1-3

II-3

ll0V INTERFACE BUS RTN

i+28V

!+28V MLB
+28V MI.,B

+28V MLB

+28V MLB

+28V MLB

+28V M_

+28V

14-12 +28V MI.,B

14-13 +28V M/.,B

J1-5 28V MI,,.BRTN

Ji -7

JI-9

JI-3 J'l-10

J1.3 ]'1-24

I1-2:5J1-3

JI-3 J2-3
J1-3 J4--12

J1-3 J4-13

28V MLB RTN

28V MLB RTN

28V MLB RTN

28V MI.,B RTN

28V MLB RTN
28V MI.,B RTN

28V MLB RTN
28V MLB RTN

R_'"
• " R_istmce

(Qhm,)
<I

<I

<I

<1

<1
<I

<I

<1

<1

<1

<1

<1

<I

<1
<1

<1

<1

> 100k

> 100k

> 100k

> 100k

> 100k
> 100k

> 100k

> 100k

> 100k

> 100k

> 100k
> 100k

> 100k

> 100k

> 100k

• 100k

> 100k

> 100k

• 100k

Meas_ed Value

(Ohms)

• _O.J'L..- .

• ,?j_ ,.,_..
• ,_7--_
, "3/.,z.-
. ._,q-.._

• _?-..a.

,'2_'J'-"

>/o o]_

I

AE-26156/4I

17 Sep 9

i 111
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Source I Destination
Pin

JI-5

J1-5

JI-5

Jl-7

J1-9

3.1-10
JI-5 J1-24

J1-5 J"-I.-I=25

3"1-5 J2-3
J1-5

Jl-5

J1-7

J1-7

J1-7

J1-7

$I-7

3"4-12

I4-13

J1-9

J1-10

J1-24

3.1-25

J2-3

TEST DATA SHEET 1 (Sheet 7 of 9)
Grounding West (Paragraph 3.2.4.1)

Source Pin Description

+28V PLB

+28V PLB

!+28V PLB

+28V PLB
+28V PLB

+28V PLB

+28V PLB

+28V PLB

28V PLB RTN

28V PLB RTN

28V PLB RTN

28V PLB RTN

28V PLB RTN
J1-7 J4-12 28V PLB RTN

J1-7 34-13 28V PLB RTN

,TI-10 +28V TMB
J1-24

J1-25

J2-3

J1-9

J1-9

JI-9

J1-9.

J1-9 J4-12

3.4-12

I4-13

Jl-10

Jl-10

J1-25J1-24

JI-24
J1-24

J1-24

JI-25

J1-25 . J4-12

J1-25 3"4-13
J2-3

J2-3

J4-12

Required
Resistance

(Oh,-_)
> look

• 100k

> 100k

> 100k
> look

> look

> look

> look

J2-3

J4-I2

J4-13
3"2-3

3"4-12

J4-13

J4-13

+28V TMB

+28V TMB

+28V TMB
+28V TMB

> 100k
> look

> 100k

> 100k

> 100k

> look

> look
• look

• look

• look

• 100k

+28V TMB

i

Mcas_ed Value

(Ohms) Pass/Fan

• look I
• look

28V TMB R-iN • 100k

128V WMB RTN • 100k

28V TMB RTN • 100k

28V TMB RTN • 100k

28V TMB RTN • I00k

SA_J=-ix"_IR PWR • look

L, ,,

SA2,1:l _"I-it1< PWR • look

SAt-_-t-t" HTR PWR • look

S A.b_-ll" HTR PW_ • look

SAi._-IY I-n'R PWR RTN • 100k

SAt,_-IYHTR PW'R RTN • look :..

SAi.t:,-tY HTR PWR RTN > 100k "- ..

SIGNAL RTN • 100k :.,
SIGNAL RTN • 100k

+10V INTERFACE BUS > look '_,

1 ii .........

A-8 • _ o
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t

Source Des_n_on
Pin Pin

J2-2 J4-13

J2-5 J4-13

J2-6 J4-13

J2-7 J4-13
J3-1 J4-13

J3-2 J4-13

J4-2 J4-13

J4-3 J4-13

J4-4 J4-13

J4--5 J4-13

J4-6 J4-13

J4-8 J4-13

J4-9 J4-13

J4-14 J4-13

J4-15 J4-13
J4-16

J4-17

J4-18

J4-19

J5-2

J5-3

I5-5

I5-6

J4-13

J5-13

J4-13

J4-13

J4-13

.3.4-13

J4-13

2"4--13

_4-13

or___

TEST DATA SHEET 1 (Siie_t 8 of 9)
Grounding Test (Para_aph 3.14.1)

, , ii

Som'ce Pin Description

J4-13

DATA CLOCK (C1)
DIGITAL A DATA OUT

DATA ENABLE (AI)
8 SEC SYNC PULSE
1.248 MHZ CLK

1.248MHZ CLK RTN

MODULE PWR DISCONN

SURVIVAL HTR ON

MODULE TOTALLY OFF

COMP M'fR ON/OFF

ANT AT COLD CA1.POS

ANT AT NADIR POS

COLD CAL POS MSB GI_
MODULE PWR CONN

SURVIVAL HTR OFF
iii i

SCANNER PWR ON/OFF

ANT AT WARM CAL POS

FULL SCAN

ae  .d
Resistance

(Ohms)

>22

>2k

>2k

>_.

>2k
>2k

>2k

> 2k

>2k

> 2k

> 2k

> 2k
>2k

>2k

>2k

>2k

COLDCALPOSLSBGN) >2k

MODULE PWR IND • 2k

COLD CAL POS MSB > Ik

COMP MTR IND > 2k

ANT IN COLD CA1. lOS > 2k

3.5-9 3"4--13 SURV HTR ON/OFF > 2k

3"5-11 3"4-13 COLD CAL POS LSB >2k

J5-12 3"4-13 S_ ON PWR IND - > 2k
ANT IN WARM CAL POS > 2k

J4-.13J5-14
J5-15 ]'4-.13

Measured Value

(Ohms)

AE-26156/4¢

I7 Sep 9:

Pass/Fail

/D

ANT INNADIR POS > 2k

FULL SCAN MODE > 2k '__ "

A" 9
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Source De_adon
Pin .- Pin

36-8 I4-13

J6-9 /4-13

J6-10 I4-13

/6-11 /4-I3
J6-I2 /4-I3

/6-13 /4-13

J6-20 I4-13

36-22 /4-13

J6-27 I4-13

J6-25 I4-13

J6-29 I4-13
I6-30 J4-13

J6-34 /4-13

J6-2 JI-10

/6-3 Jl-10

J6-4 JI-10

TEST DATA SHEET 1 (Sheet 9 ofg)
Grounding Test (Paragraph 3.2.4.1)

Souxr.ePin_don Required

Resistance (Ohms)

SCAN MTR CURR > 2k • _,-

>2k :

_._. _.t J...tv_.'_ _> 2k i

Pass/Fail

!28V TM_ RTN '
J

SCAN MTE TEMP >2k
COMP MTR

>2k
-15V ANT DR MON > 2k
-15V SIG PROC MON >2k

L.O.#2 MON • 2k
i_AMP MON

RF SI-mLFTEMP

COMP MTR.TEMP

WARM LOAD TEMP

>2k

>2k

> 2k

>2k

,_qo47,a_-3"
v_='rSAT/AMSU A2 Systcm_ET._]NIS-I331200 Or_J/N: fO,_

... _

A-10



#

e

At 28..56 Vdc:

Step
7
7
7

A, ..44Vdc:

Step
7
7
7

At 28.00 V_:

Parameter Measured/Calculated

Peak Current _O Amps
Pulse W/dth 6__.'77 ms

Rate of Chan[e (Slope):dI/dT /7 4..5" ._-_d,._"

Parameter Measured/Calculated

Peak Current 4 _s
PulseWidth ¢g3, o _ ms

RateofChange(Slope):dl/dT

S7r_ ..... ParameterPeak Current
7 Pulse Width

7 Pate of Ch_e (Slope):dl/dT

AE-26156/4C
17 Sep98

Measured/Calculated

62-,_1 ms

///.'_ _ mA/_

Pass/Fail

<5--o.._&Amps• P
<7:_ ms too p

M_-TSAT/AMSUA2System_IS-t331200-a-r_7 ShopO_i.-r:.--'_:'8_'763 S/N: /O,__--"

Circle Test: 1= CPT _ Sub CPT "_.:_'o

pr6_=tive rote ................... '_ _'_-_i_CO-n_-o_ ---: ÷-=-;_-- Date "
(FliodatHardwareOnly) - ........

A-If



AE-26156/4C
17 $ep 98

_'c_n _-._. _.___
TEST DATA SI_EET 3

+28 MLB Opera_g Power (Paragraph3.2.4.2.1.2)

Step
4

$

6

7

8

9

10

11

12

•_28V g4"r._ at 27 Volts . ,

IAverage C_eat (Iv)

+28V MLB bespov/er=IV xV b

+28V I_.R at28Volts

Me____..a,ed Units '" Requhed Pass/Fail

27,0a8.V vo1_ 27.0±0a f,

/$,,,zo.,,/w,.. 25w,=.. p

+28V _._ Bus Voltage at 28V (vo

Average Cu_at (IV)

+28V 1V_._ at 29 Volts

+28V Mr_lRvoltage at 29V (Vb)

A-I2
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,:..:,
T_ DATA SH_T 4

+28 PuLseLoad Bus (P_h 3.2.4.2.2.1-3.2.4.2.2.5)

AE-26156/4C

17 Sep 98

Peak current

• Paragraph "1

3.2.4.2.2.1

Parameter

Prom-O.l to two seconds

IPeak Current = _p

3.2.4.2.2.2 From 2 to 4 seconds

Peak Current = _p
3.2.4.2.2.3 From 4 to 6 seconds

IPeak Ctm_nt= _p
3.2.4.2.2.4 From 6 to 8 seconds

• IPeak Current = Ip

3.2.4.2_.. _ "_ "_'_ Turn-on Transient:

Parameter

Calculated 1 Required

t/,,:/__._ps 12.2a_s_ I P

I/.:___Amps 12.2mpsm_ I P

Pass/FallMeasured or

Calculated

IO,_ mA

/l,____.mA

From-O.l to2 seconds WA

From 2 to4 seconds N/A

From 4 to6 seconds N/A

From 6 to8seconds N/A

Bus currentduringwarm cal,'coldcal,and nadir

Paragraph

Warm cal

Coldcal

Nadir

Pass/Fail

A-13



AE-26156/4C
17 Sep 98

TEST DATA SHEET 5

+283I Analog TeIemetryBus (Parattraph3,2Afi.3)

3 I+28V ATB Bus Vo1_Z¢ (Vat)

3 Av. _.-_.t (Ia)

4 +28V ATS Bus Po*_ - Ia X Vat

.. MeaSured/ Required Pass/Fail

,2_'_olts 28.0 *_5

B3._ mW 200 mW mix r f/

Date

5 _4763(,%'I: :
Shop Order:._ S/N: /O b

Test Systems EnDeer (__z,_"_ Date

QualityControl -- Date

A-14



0
Ld

o>n ]
gE
O303 5"
U3H

0).• 0_

p,-.

k.3

+4
i
I
i
i

0)(0 <0 E
,030,

[",. tl ,,O

X>-

_4

OE>
| "rl

0 0
•-, \

O
8
n] >

I

0i

I

@

4

0 {_ k.3

n

|

0 E>" _'
!

, X_ e0 -13 e
r,4

_ X 1.-, _

I LL_M



2

y _



::1.
0I

C)
cO
Cd

)-

q.

t

0!
i
2:

>

>
OE

CO
aooD
@Lg

ar-I

© I1
!I O

X)"-

| •

®

I

@

i

<P

1

f..

$

0

P_3

fY}



S

2

2



E
#
OJ

i

[-,
03
II
>-

Z£
OJ
_t

I

_t

II

0>h
@3, D
U)Q3 0]
O

#(0 E
00 ,H

O],O3H
0]b OE
.or)12 .

hll <0
!1 g Oh

X>-

T , i
I

i ! i _-_
I i ,

_ _! /i !!;---' f ;_i ..... !ia_i_
i /i: ! i ilw

• "! ill / 1 f I _ I
'-_ IE _/ I " ! i 1_I

• b rV-7-],, 7--] --I ---|_!
\_ _/1! / i: ! __,..-/'

- _: Glii ...._- i , .....
,, ,-ill f i i i

' i7 ! '
----i i i -

<" I !

i i
_I ' " _ I--_---_'_-_.

--- 7--,.......' -r

...... }.

io _,

1
I
I
I
I

i

i

i

i

t

I

i

I
, !

l

OE>
• "rl

O []

P I

i i

8 (b

rr' >

(F"
0"

I

I
':'.i

N,JI

<_',,d

rv_l

x_
o _

X_
I LL_o

OE>-

N q

N

I

I

!

_0 b-

-d P

,.-._





!
!

i

O
I

(.0

0

i

"I-!
q

6"-
t_

I

_ ---.=

0')

,o h

(.....

i

OE>
• "_l

O 13

N

n,.:j _l

_h
V"I

O
t...

p,,.,.

N.

4

OE>- _ ,
X o

oX_o
i LL









>
E
(k]
C[]

II

[,.,.
(7O
il

>-
<I

E
©
!%

L'-

[,,,
II

[,.

m
il
>-

>LL
O:].2)'

(.0O')
EQ
['-, ,

LO0')
O)03
00 I!
[i g

X>-

!-4

F-
OE

n .

<O
(3["-

t
i
1
t :

I i -i
JL_

,%

",4

.q

!

i
I

i _ _ ! !
t ¸. ' _ ! 4

\ 1 k ! l __[_

: !

_-: -7.- _ ===="-_-'--_
t

' i
' i

__.., _...... -_

i--I

0
e]
rr"

QE>
• ot-I

C3 r]

I ! ,,

__] i
.......... "_,._:_ ".,L__..... _:: -:: - - •

/

i

j-.-_
' I

_ \-

0

%..

'°!i

Ib
q_
"4

K

O

O

• X
0 "0

X
I LL

_r
!

o9

d

l,o

P_
l
e%

!



I



t

I

i

I

i
I

i @
i_
3
4D

0_
0
©

@
E

Od
J

Z
<q-
Iq-
O0

0]
OdE

.,-I

Z E
< E
I 0
OI

O
>
<

kl

&
<
_J
£

00

N
I

60
If

_-,.
mM

N
I
Z

ZQ
< ,
&O
030,1

030

>
<

0

O.
tO _ q-

L -_ O W I
Z@ ZE Ld _Z
<_ <E 0_@ Z
IO IO F> WO
O[ OI F< O_

W
O_
O 0)
_J¢
OOZ

>-O3,O3
<
_JOO
W , ,

OQQ

_L._ z'N Z"N

Z'D'D
_EE

O_ vV

D
OOO
OOE]

n

W
n,
D
tO
<
m

X

:m _1>
!0 11I

. >0
p0] Ld ,
4,-, ..J ,-,

O0
N-DD
_WW
Z\\
D>>

OOO
Z , ,

Ld_

_L

OO3
.JE

0
0 ,
LdO

0
E
L

W@
iI.P
>- X
_-W

ZZ
O_0.

W>>
0
ZOO

,, ,,

Iill

0
0
Z
H

];

H

W
[9
<

m
>
<

E3
Ld

H

n_
w
o
o
H

O_
F-

. ,-' 0J
t-"
DTT
&OO
Z
I-4

I

I

b_ , _-!
00 _-'

W _. . •

>o -m_

kr

<5

_2_q

:N
[d :N

I-O i

W '"
(.J ..

t_
• i





>
E

©

CO

It
>--
<]

E

LO

01
'1

>.

LL
E)
m

5"
t.-I

F-
OE

no

U

%
_3

b-

I
I

I

f
I,

#

i •

ili,'
E_

1

,_.<-

r',-

i '

r.r-

t

OdE
I

©

It

>
-rl

£3
\

!

i,.

L

l:

0
>

!

V_l

NI





;>
E

[,,,

03
,q,-

11
>-
<!,

E
CO

©

03
q,.

3>
_E

CO,
LOO
q _-"I

0],-I
"-'II
II_3
X>-

LL
EZ)
Com

E_ _"
(10 •

O_"

I

OE
• _ O_O

Cf)ll <_
11g(..)

X>-

l
I
|
I

I:
t ,

• !

edE>

!

L.

I

\

\

©
ed

[3
\

Q





°"

(.

s,_r,_.oL_.:'z,oz.___
_-:'°-:..--_ttL-7

TEsT DATA SHEET 6

+10V InterfaceBusVoRage(Paragraph3.2.4.2.4)

s_. ..

3 Av.Cma'ent(r.a)

3..+lOVza_,_ Bus(v,-,o)O_e_s=_d)
4 +I0 InterfaceBus Power = 1a X Vib

Calculated "-. • _.,

7_mW I00 mW max f

MEI'SATIAMSU A2 Systcmm_.C]_._/N IS-1331200
CirdcTest: 1= cFr fFmalCFl'_ Sub CFI'

s_47 6 _:_q_

. _ J-4-3..._ ..... L.__L__._=__.-.,,_-:_--.... ,,. _j .... ""¢"V"__--(_7.

m

A-15



A_26156/4C
17 $ep 98

1.248 CLO(3.K SIGNAL

ATTACH PHOTOGRAPH OR PLOT HERE

Step Parame_ -

|

5 Iclock Prequency

Clock Amplitude

1.248 -,-10%

9.0 ±I.OV

METSAT/AMSU A2 System_/N IS-1331200

Circle Test: 1*t CPT _ Subcl_"

/0oz---

,__.,_-?f"
Date

_-_-_,
--. _Da_

A-16
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w
u

DATA _ 8

"_1" Shift _fise Verification (Paragraph3.2.4.3.2.2)
NU I/ AINU

AE-26156/4(

17 Sep 9_

"CI" SHIFT PULSE
ATTACH PHOTOGRAPH OR PLOT HERE

Parameter Measured/ Required Pass/Fail
Calculated

. PluseTt_mg 03) * /2._. ps z2_-,-zo_

Pulse AmpIitude _'.4" Volts 9.0 4-1.0V f)

* Refer to Figure 13 for location of the pulse timing A and B.

METSAT/AMSU A2 System_1331200

Circle Test: 1" CPT __________ub C_

(FLightHardwareOnly)

Shop Order. _'?TK-_ -S/N:

®
Test Syste_g_eer

3-_-f¢

---,-......=_,_._:.._- .-. qu._tyCon=-'_ ....................:_Date.. ............... .

I I IIl|n i i i . -_. -

A-I7 -":'



AE-26156/4C
17 Sep 98

"AI" SELECT PULSE

ATTACH PHOTOGRAPH OR PLOT HERE

. Select Pulse T',-,;-g (F) *

Select Pulse Amplitude

Pass/Fail

P

CircIe Test:

Date

A-18
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DATA SHEET 10

"8 Seconds" Frame Sync Pulse (Paragraph 3.7..4.3.2.4)
i 1 tt

AE-26156/4C

17 Sep 9_

"8 SECONDS" FRAME SYNC PULSE

AT]?ACH PHOTOGRAPH OR PLOT HERE

Step Parameter

1* Frame Sync _e Tnning

M_
I̧ Calculated

8 Sec *-I0%

Pass/Fail

P

Frame Sync Puhe Tnning (C)** 2_ 240.4 I_ ¢I0% /3

F_o sy_P_ A_p_o _'_ Vol_ 9.o±_.ov p
* Measure timing of 8-see FSP by using lip 5316A Universal Counter.

** Refer to Figure 13 for location of the timing pulses for C.

METSAT/AMSU A2 System_IS-1331200

Circle Test: 1" CPT _ Sub CPT

_tom_,-Reyr_(,e_tat]ve

(Fli_t Hardware Only)
-

ShopO_=-_,_7 63 s_: /O,S-"

A49



AE-26156/4C

17 Sep 98
St'f_ET_.__ OF "

ECFt NO.
TEST DATA SHEET 11 (Sheet I of 2)

SynchronLzation Signals Rela_omhip (Paragraph 3.2.43.2.5")

AliSelect pulse and the 8 seconds Frame s_¢ pulse.

ATTACH PHOTOGRAPH OR PLOT HERE

TIME REQUIRED: 13.7 ms _4-10%

A-20
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AE-26156/4(

17$ep 9

AI Sd=t pal_ and the Cl Shi_ pu_e_

- ATTACH PHOTOGRAPH OR PLOT

•-Verifylllat,lhctimingl_tw=nIandE isasshown
inHgn_ 13.

TlmmASISi_: 2 4_ 2e.c.,.

TIME REQUIRED: 24 I._ _--10%

,>__ PAss

METSAT/AMSU A2 Systc_1331200

C_IcTe_u i"CPT _(.?_____ub Ci_

...............
CYus_mer-Rcpre_fiv¢
(Flight Hsrdwar¢Only)

S.hopOrder:.'S_'_Y'_'3 S_: /z_,5""

Data - _.,-......... ::--.. Quality Control "" --_=;---_---_.g_D__---_2.',

A-21 '-
.:-- ...



TEST DATA SHEET 12

Synchronization Signals Relationship (Paragraph3.2.4.3.2.5)
I | I

AI Select pulse and the 1.248 MI-tz clock.

_.. . • .

ATTACH PHOTOGRAPH OR PLOT HERE

_ffgET _0._ OF.__._.

" Verify thatthe dining berw_n I andI is as shown
in _g_ 13.

METSAT/AMSUA2System_IS-1331200 $hopOrder:.-_8"47 _ S/N: [0_" .

Circle Test: I_ CPT _ Sub CPT ""

I_"_"_-_._---___._ a ,.__ _:._ " Te_S_T_msEngiaeer¢_J_D_f//" "_
.....-.... . .-=m._-_.-.'--__ - - - " --, _ - -,-]

.......... i __ght Ha_ware Only) " .- ___" ............ [ ....

A-22
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AE-26156/4(
17 Sop 9_

TEST DATA SHEET 13
Commands and Diffkat-BTelemetry Verification (Paragraphs3.2.4-3.3.1, 3.2.4____.2,and 3.2.4.33.3)

I | mw

Test

3.2.4.3.3.1

Module

Totally
Off

3.2.4.3.3.2

Survival
Heater
Power

3.2.4.3.3.3

Module
Power

Connect

Digi_-B Visual Ias_ti'on
CommandsVe_cadon Via STE

Command• ,..9.b_. ed Req_r_ Obs_,_a
Scam2er

Module Power

Survival Htr.
Power.
Survival

Heater ON

Survival
Heater OFF

Module Power v/

OFF

ON

OFF

Connect

N/A

t,/

N/A

NIA

R_
Antenna
pointing
to warm

load.

N/A

N/A

N/A
+28V DC

culprit

is
between

0.5 and 3_.

amps.

Pass/Fail

_:i'SAT/AMSUA2Sys__IS-1331200 $h.opOrdcr:._ S/N: /D-_

Circle Tcst: I"CPT _ SubCPT

L_'td'mer_,e_=_'=_.ve ....
(Flight HardwareOnly)

"3_, _-_" Test Systems Engineer _ _.__I_ _

Date - ---=-"'?__---"._-.Quali'tyControl -- :-_ .....Date

__-__ : - :

A-23
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AE-26156:4C

17Sep98

Test

Full
• Scan

Di_,_t_"B"Verificationi

Comm=_ • " Observed

1 ModulePowe_ /

2 SurdvaI Heater -

3 Scanner A2 Power L.,-"

4 Compeasator Motor
Pow_

5 AntennaWarm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 AntennaNADIR "
Position

8 AntennaFulI Scan

9 Cold MSB "'

10 Cold LSB v. _

Rt_-ak_
CONNECT

OFF

ON

ON

NO

NO

NO

YES

0

0
"_F"

©
METSATIAMSU A2 System _ET--P.__ IS'1331200 Shop Ordez _ S/N" ,//_ b

Circle Test: 1" CPT _ Sub CPT

• TestSystemsEagii_-r/--__. _aV.

L'_to_ner ReprOve --7::--=-=._-_.._.-_::_.-:_=-:'- _._i,Qu_i'ty. --Go.mw_..I • _._ - Data
(Fti_tHardwareOnly)...........<_:-+_- _.

A-24



SIfFET/_ OF

TEST DATA SHEET 15
Scanner Commands Verification(Paragraph3.2.4_q_3.4, Step 2)

AE-26156/4(

17Scp 9_

(

Fun
Scan

1 Module Power -

2 Survival Heater

3 Scanner hD.Power

4 Compensator Motor
Power

5 AntennaWarm
CalPos.

6 An_mna Cold

CalPos.

7 Antenna NADIR
Position

8 Antenna FallScan

!9ColdMSB

10ColdLSB

CONNECT

OFF

OFF

OFF

NO

NO

NO

YF.,S

0

METSATIAMSU A2 Systcm_/N IS-1331200

CirclcTeat:Ia CPT _ SubCPT,

_'= Repres_tafivc

(FlightHardwareOnly)

Ao_._ -
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TEST DATK _ 16

Scanner Commands Verification (Pangraph 3_433.4, Step 3)

Test

F_

Command

1 Module Power
12 Survival ]_at_

3 Scorner A2 Power

4 Compensator Motor
Power

5 Antenna Warm

CaI Pos.

6 An_mua Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 Cold MSB

I0 Cold LSB

Di_i_ "B" Vedficalion
• Observed

c,-"

/./

CO_

OFF

ON

ON

NO

NO

NO

YES

o

0

Pa_Fa_
,,|

METSAT/AMSU A2 Sys_i_P_ 13S 1200

Circle Test: 1= CPT F_.___._ Sub CPT

• _ J- -9

shop ..... sa,_:l_Y

j/}J
D=,._ Sym,,,< 3 -H- q_ -

Quality Control Date

A-26
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TEST DAT& SHEET 17

ScannerPositionsCommands(Paragraph32..4.33.5)

Test
• ° .

Sca_l_

.Poddon
Comn_nds

Digital "B" Verifi_ion

S_Desc_prion Re_re_ .

1-WznnCal.

3-Cold
C_
Pos.

5-Cold
Cal.
Pos.

7-Cold
Cal.
POS.

9-Cold
Cal.
POS.

Observ_i

MSB L,_

LSB

MSB

LSB _/

MSB

LSB

MSB

YES

0

1

1

0

1

I

0

0

YES"

YES

Pass/Fail

/

/-

./

° . ...... -

:METSATIAMSU A2 Syst_IS-1331200
Circle T_'t:" I" CPT _ Sub CPT

o

_-s_er Repr_"ve _c ....... _.Quali_Control_ ...... _:..Ds__
_.i_htHard O_y) ............ :.---i_°aa:-----.....=_- <_..-"

........ - ........ ---:_.---"--4""::--"":.---_'-" "._ .... -

A-27
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TEST DATA SHEET 18

Element

(For Ret)

0001

Digital-A Data Output FuI1 Scan Mode Synch Sequence,
Unit LD./SeriaI Number and Digkal-B Serial Dam Verification

Sections [I], []I], and [BIJ (Paragraph 32.43.4.1)

0002

0003 Sync Sequence Byte 3

0004 Unit I.D. and Serial N

[in] o005 Di#_ B DataByte I

Recorded
Value

O

Sync Sequence Byte 1

!sy.¢S_ence By_2

0006 Di#ml B Data Byte2

0007 Di#ml B Dam Byte3

0008 Digital B Data Byte 4

AMSU A2 Identification Words

(data entered in decimal system)

255

255

255

2

6

0

0

AMSU-A2 S/N I01

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU-A2 S/N 109

00000010 2

000(30110 6

00(301010 I0

00001110 14

00010010 18

00010110 :22

00011010 26

00011110 0" 30
00100010 34

,_--_

METSAT/AMSUA2Sys_.C_-_TS-1331200

C_cleTesc I"CPTP____SubCPT

......... .._----_:i..... -............... -=_-......... - _.
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TEST DATA SHEET 19
Reflector Positions Section [1V] (P_h 3.9-4.3.4.I)

AE-26156/4_

17Sep 9

01

O2

03
O4

05

O6

07

08
O9

10

11

12

13

14
15

16

17

18

19

20

21

22

23
24

,.,k_ 2526

@ "29

Position* Required**

30 -.

Co: .C=h

* Actual counts from computerprintout. Rewriting countson thisdata sheet is optional.

** Required position data fzomTDS 6 0f A_26002/2 :t5 counts. - ,_..s_.3. _,7/_}• • r
METSAT/AMSUA2 Syste_IS-1331200 ShopOrder._ S/N: / G '_

Circle Test: I_ CPT _ SubCPT _ F)

(Flight H_war¢ Only)
Qualitycon_ol "

._ Date_ i
. ..>-__-_ -__.

• -_.-. _. -

i

A-29 ,_'."'
• °



AE-26156/4.C
17 Sep 98

SH/-':ET_. OF...__._
ECI_ NO. __

BP

O1
"_ 02

03

04

O5

06

O7

08

O9

I0

II

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

29

• TEST DATA SHEEr 20

DigitaI-A Data OutputRadiometerDataSection [3/'](Paragraph3.2.4.3.4.1)

Chan.nel-1 (23.8 GHz) Channel-2 (31.4 GHz)

i ]

__. 30
,_ . cc

Actual counts from computer printout. Rewritingcounts on this datasheet is optio3_a_
** Required= 16,500 _. 4000 cotmts. ...¢._,. /-c,C, "_ .

METSAT/AMSU A2 Sys_m..L__IS.1331200 Shop_ '. S/N_ / O)f-

A-30
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DATAsm_-'r 2x

Full Scan Mode Temperann'e Sensors Section [VII (Paragraph 3.2.4__.4.1)

AE-26156/4C

17Sep 98

Thermistor Sensors

Element Description

0262 Scan Motor

0264 Feedhom

0266 RF Mux

0268 Mixer IF. Amp. Channel I

0270 Mixer IF. Amp. Channel 2

0272 LocalOscillatorChannelI

0274 LocalOscillatorChannel2

0276 CompensationMotor

0278 Subreflector

0280 DC/DC Converter

0282 RF Shelf

0284 Detector/Preamp Assembly

0286 Warm Load Center

0288 Warm Load 1 "

0290 Warm Load 2

0292 Warm Load 3

0294 Warm Load 4

0296 Warm Load 5

0298 Warm Load 6

0300 Temp Sensor V. Reference

Recorded Required
Value* : 'Value

(deg. C)," - (dog. C)

_I. _ 25±15

21. _c/ 25.-15

_.3G 25--15

._.0. • O,& 25 4- 15

_,_3 254-15

opt. 05- 25 -,-15

_._./q 254. 15

_o,S'/ :254-15
zz._G 254-15

__3' $O 254-15

2. I • G_- 254-15

7_2_-q_/ 254-15

Z.q' _b 254-15

2,/,o_ 254-15 -

_0_'9 25±15

2/- I_" 254-15

20" 7_ 25 4-15

2D'_ I 254-15

Pass/
Fail

V

I

2.0' _ 2- 254-15 ¢_¢.__

2 5-o0 o •

* Value is from the STE printout sheets. Copying data to th_ sheet is optional.
** Count of 24,552 +1765,-1308.

.

o.

METSAT/AMSU A2 Systen__. 1331200

Circle Tesu 1s_ CPT Fm_(_Tj' SubCPT

_me'_Repr_ntafive -:: Da_t._e
(Flight Hardware Only) -- "

/o

......__TestSystemsEngineer _"_____ Date

Quality Control Date
. _.:._-_--___:._.--:.-.:_-:-.-:::-__--: _ _-,__w_=-

A-31
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i Step

[u

. .

[mj

Di$ital-A Data Output Warm C_ Mode Synch Sequence,
Unk LD./Serh/Number and Di#_-B Seria/Data Verificatioa

Sections [I], [lIJ, and [M] (Paragraph 3-14_%4.2)
i|

"Description

0001 Sync Sequence Byte 1

0002 Sync Sequence Byte 2

I__

Recorded

Value

Ff

f

Re_ed
Value

255

-255

0003 Sync Sequence Byte 3

0004 Unit LD. and Serial N / _ .

0005 Digital B Data Byte 1 _ 4

0006 Oi$ital B Data Byte 2 (0 6

0007 Digi_ B Dam Byte 3 0 0

0008 Digital B Data Byte 4 _) 0

AMS U A2 Mentiticati0. Words

(dam ¢nt_-_ in decimal system)

255

PasaFail

_r--.

AMSU-A2 S/N I0I 00000010 2

Alv_U-A2 S/N 102 00000I 10 6

AMSU-A2 S/N 103 00001010 iO

AMSU-A2 S/N I04 00001110 14

AMSU-A2 S/N 105 00010010 18

AMSU-A2 S/N 106 • 00010110 22

AMSU-A2 S/N 107 00011010 26

AMSU-A2 SIN i08 000Ili10 30

AMSU-A2 S/N 109 oolooolo - __,_
476 i< kgJ_

ShopO,de_ _'' s_- /o_METSAT/AMSU A2 Syst_ IS-1331200

Circle Test: 1" CPT _ Sub CPT. •
"x _ /J .... Test Systems Engineer/T_

_.7, _v,_ _._ _._.., _____ :=__ _) "
_'_ust_mer"Repres_Ve Date ' . _ . 3 - C/_ _

(V'Li_tHardwar,O_y) ............. _-.-- _ =:- _. ._ , :-:, .... ..... Dat,

A-32
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BP Reflector

ParaNo.

METSAT/AMSU A2 System_:P_IS-1331200

Circle Test: 1= CPT _ Sub Ctrf

_mer Repre._tstive

(FUghtHardwareonly)
Date

3.2.4.3.4.3, Step 5 MSB LSB
Substep

a. 0 0

b. 0 I

c. I 0

d. 1 1

r

Quality Control Date

A-33
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- TEST DATA SHEET 24 ECI_ N',l. _C__
Digital-A Da_ Output Warm CaI Mode _diorne_.r Data Section IV] (Paragraph 3-?..43.4_"

BP ChanneI-I (23.8 GFiz) C"._,-_7-2 (31.4 G__.)

Elcmem Measured* Required** P_ Element Measured* P.=qu_**
-. (For Ref) _ (For Ref)

O1 .0014 0016

O2 OO22 OO24

03 0030 0032

04 0038 0040

05 OO46 OO48

06 0054 0056

07 0062 oo64
08 0070 0072

O9 O078 .... 0080

10 OO86 OO88

11 0094 0096

12 0102 0104

•. 13 0110 0112

14 0118 0120

15 0126 0128
16 "0134 0136
17 .0142 0144

18 0150 0152 "

19 0158 0160

20 0166 0168

21 0174 0176

22 0182 0184

23 0190 0192
24 0198 " O2OO

25 0206 0208

26 0214 0216 '

27 0222 0224

28 0230 0232

29 0238 0240

30 0246 0248cc o258 o o260 o
"WL "_ 0310 O _ _' 0312 , (_,\

•,.• * ActuaIcountsfrom computerprintout.Rewritingcountsonthisdatasheetisoptional{_ _}

! METSAT/AMSU A2 Syst_.J_l_-_4_I_S-1331200 Orde_ / .)Shop S/N:

C_stom._ Date

/

j
"t/

Te_Sy_ms F.n_n_...__ _
QualityContzol "J Date --
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TEST DATA SHEET 25

Wanm Cal Mode TemperatureSensorsSc_:_on[VI"J(Paragraph 3.2.4.3.4.2)

AE-26156/4C
17 Sep 9t

Thermistor$eu.sc_

memem _ip_o.
0262 Scan Motor

0264 Feedhorn

0266 RF Max

0268 bfixer IF. Amp. Chanael 1

0270 Mixer IF. Amp. Channel2

0272 Local Oscillator Channel 1

0274 Local Osc[thtor Channel 2

0276 CompensationMotor

Recorded

Value*.
Required

Value

25 *-15-

25.-15

25±15

• 25±15

25*- 15

25-* 15

25±15

25±15

25±150278 Subreflector

0280 IX2.q3CConverter 25 4. 15

0282 RFShelf 25 ± 15

0284

0286

0288

O290

Deteetor/_eamp Assembly 25 ±

Warm Load Center 25 ±

W_Load 1 25.4.-

WarmLoad 2 . 25__.

Warm Load 3

WarmLoad 4

WarmLoad 5

O292

0294

0296

0298 Warm Load 6

0300 Temp Sensor V. Reference

15

15

15

15

25_+ 15

25±15

25±15

Pass/
..Fail

/'3

* Value is from the STEprintout sheets. Copying datato this sheet is opdonaL
** Count of 24,552 +I765,-1308.

METS_.T/AMSU'A2 Syste_.CI_4_IS- 1331200

Circle Test: 1_ cFr _ SubCPT

/ °

Ct_8_ner Represc_uve
(Flight Hardware Only)

++_-7+.+,+,++,- ,, ,/:o:) _. f

Date.......... -_ --'_-"Qtmlity Control - -

ii
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Step

m

llu]

Di_mI-A DataOutl_tCold C..alMode Synch Sequence,
Unit LD./Ser_ Number and DigimI-B Serial Data Verification

Sections Ill, []IJ, and [In'J (Paragraph 3.2.4.3.4.3)
I

Element Description
(For Rcf)

0001 Sync Sequence Byte I

0002 Sync SequenceByte2

0003 !SyncSequence Byte3

0004 Unit I.D. and SeriaI N

0005 Digital B Data Byte 1

0006 D_gitaIB Data Byte 2

0OO7 Digital B Data Byte 3

OOO8 Digital B Data Byte 4

_,_.i_-_. --L__

.AMSU A2 Identification Words

(data entered in decimal system)

Recorded Required
Value --Value

2__5 255

/g

0 0

0 O

H
I

_r

AMSU-A2 S/N I01

AMSU-A2 S/N 102

AMSU-A2 S/N I03

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108
o

AMSU-A2 S/N 109

00000(310 2

00000110 6

00001010 10

00001110 14

00010010 18

00010110 22

00011010 26

00O11110 (_30-
00100010 34

Date
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DATA SHEET 37

Digiml-A Dam Output Cold Cal Mode Radiometer Dar_ Section IV] (P_h 3.2.4.3.4__)
Condition:ColdCalPositionMSB=O and ColdCal PositionLSB--O

_ i

AE-26156/4C

17 Sep 98

BP

01

02

O3

O4

05

O6

O7

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

Z;TL

Element

(For P-,ef)

0014

0022

0030

0038

0046

0054

0062

0070

OO78

0086

0094

0102

0110

0118

0126

0134

0142

0150

0158

0166

0174

0182

0190

0198

02O6

0214

0_

O230

O238

0246

Channel-1 (23.8 G_)

" Meamred*. Req_'ed**

0258 0

0310 0
1

* Actual counts from computer printout.

• ** Required = 16500 4-4000 counts. "

MErSAT/AMSU ,4.2System--S-1331200
Circle Test: 1= CPT (FinalCPT) Sub CPT

_._:_romerRepres_'tative Date

(Flightl-hrdwareOnly)

Element

(For Ref)

0016
OO24

0032

OO40

OO48

OO56

OO64

0O72

OO8O

0088

0096

0104

0112

0120

0128

0136

0144

0152

0160

0168

0176

0184

0192

0200

0208

•0216

0224

0232

O240

0248

ChaaneI-2

_eas'ared*

(s,.4G,zz)

Required** P-_ail

026O 0
,/"< 0312 0

Rewritingcountson thisdatasheetisoptional.

..+t+.'++ '+-" ...+
+,,o+, +s

T=t Systems_gin@"_•+ "/_---LL.:-S_ _+-

..........:+++ QualityControl ......_+L......Date+ _-_

A-37
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Element

O262

0264

0266

0268

O27O

0272

0274

0276

O278

028O

O282

0284

O286

O288

029O

O292

0294

0296

0298

0300

Sfil_ET]U_' _OF.----

TEST DATA SHI_'T 28

Cold Cal Mode Tcmperatm_ Sensors Section [VI] (Paragraph 3.2.4.3.4.3)

Thermistor Sensors

Description
Scan Motor

Fee,dhom

RFMux

Mixer IF. Amp. Chaaad I

IvE_cr IF. Amp. Channel 2

!Local Oscillator Chaaael I

Local OscillatorChannel 2

Compensation Motor

Subreflector

Converter

[RF Shdf

Detector/Preamp Assembly

Warm Load Center

Warm Load I

WarLord2
Warm Load 3

:Warm Load 4

Warm Load 5

Warm Load 6

Temp Sensor V. Reference

Recorded Required Pass/

VaIu¢* Value Fail

(deg. C) (deg. C)

25-,- I5

25± I5

25± 15

25± 15

25± 15

25±15

25__. 15

25± 15

25___15

25___15

25-,- 15

25__. 15

25__. 15

254- 15

25±15
25___15

25± 15

25± 15

25-- 15

* Value is from the STE printout sheets. Copying dam to this sheet is optional
** Count of 24,552 +1765, -1308.

IVIETSAT/_VISUA2 Systt, m C_IS-13M200 Sh_ Or_ _#,,./(9 )<
C" I¢ _F • _ IJk_l. ¢=IoT ,:,CPT S.bCPT _ ,//,

• .... I _.t°m.c.rR=¢I)r_c_nta..fiY¢ Date Quali Control .......... Dam ....
._-_k.-.-=_=_ .-. (l=li_t Hardware Only) tY ........ _ ......
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TEST DATA SHEET 29

Digital-A Data Ou_ut Nadir Mode Synch Sequence,
Unit LDJSeriaI Number and Digital-B Serial Data Verification

Sections _, ['ill, and _ (Paragraph 3.2.43.4.4)

AE-26156/4C

17 Sep 9_

Step Element Description Recorded Required Pass/Fail
(ForRef) Value Value

['I] 0001 Sync Sequence B_ 1 255 _J

0002 Sync SequenceByte2 255 I

0003 Sync Sequence Byte 3 255

[HI 0004 Unit I.D. and Serial N *
T.

[HI] 0005 Digital B Data Byte I 16

0006 Digital B Data Byte 2 6

0007 Digital B Data Byte 3 0

0008 DigitalB Data Byte 4 0 -,.

• AMSU A2 IdentificationWords

(dataentered in decimalsystem) Binary Decimal

AMSU-A2 S/N 101 00000010 2

AMSU-A2 S/N 102 00000110 6

AMSU-A2 S/N 103 00001010 10

AMSU-A2 S/N 104 00001110 14

AMSU-A2 S/N 105 00010010 18

AMSU-A2 S/N 106 00010110 22

AMSU-A2 S/N 107 000110i0

AMSU-A2 S/N 108

AMSU-A2 S/N 109

METSAT/AMSU A2 Syste_-l_-1331200

Circle Test: 1" CPT _ Sub CPT

26

00011110 _ 30

00100010 _ :;.: 3A

47 6 ..... r

. _ .o._ _.:....--_

Customer Repre_e_nmtive

(Flight Hardware Only)

Date

Te_t Systems Engineere_

QualityControl

i |

...... " r

Date

A-39
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17 Sop 98

®

Digital-A Data Output NadirMode Rad/ometer Data Section IV] ('Paragraph 3.2.4.3.4.4)

Element

---.0014

O022

0030

OO38

-0046

"-0O54

.0062
OO7O

•0078

O086

OO94
0102

0118

0126
"0134

-0142

0150

0158

0166
C174

0182

0190
0198

02_

0214

O222

O23O

0238

0246

O258 0

Element

0016

0024

0032
0O40

OO48

0056

0064

ChanneI-2 (31.4 GHz)

0072

OO8O

OO88

0096
0104

0112

0120
0128

0136

0144

0152 "

0160

•0168

0176

0184
0192

O2OO

0208

0216

0224

0232
0240

O248

026o /<_.s o

A-40
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TEST DATA SHEET 31
Nadir Mode TemperatureSensors Section [VI] (Paragraph3.2.4.3.4.4)

AE-26156/4C
17 Sep 98

ThermistorSensors

Element Description
0262 ScanMotor .

Recorded Required
Value* Value

.(de 5. C) (deg. C)

25± 15

0264 Fcedhom 25 ± 15

0266 RF Mux .- 25 ± 15 .

0268 25 ± 15_,fixer IF. Amp. Channel 1

_ftxer IF. Amp. Chmmel 2 25 ± 15

Local Oscglator Channel 1 25 ± 15

Local Osdgator Channel 2 25 ± 15

25±15Cor.pensadon Motor

Subreflector 25 ± 15

DCJDCConverter 25 ± 15

RF SheLf 25 ± 15

Detector/PreampAssembly 25 ± 15

WarmLoad Center 25 _ 15

WarmLoad 1 25±15

WarmLoad 2 25 __.15 I"

warmLoad3 25±15
WarmLoad 4 25 -2_15

WarmLoad 5 25 ± 15

WarmLoad 6 25,-I5

Temp Sensor V. Reference r T ** _ _

0270

0272

0274

0276

0278

0280

0282

0284

0286

0288

0290

0292

0294

0296

0298

0300

Pass/
Fa_l

(

* Value is from theSTE printout sheets. Copying datato this sheet is optional.
** Count of 24,552 +1765,-1308.

METSAT/AMSU A2 Sys_1331200

Circle Test: 1= CPT_SubCPT

_'_'to/mer Repre._tadve Dare
(FlightHardware Only) _ -.-.............

71 "

A41



AE-26156/4C

I7 Sep 98

_'cR _'n.__/___Q
TEST DATA SHEET 32

Analog Telemetry Verification by Way of Coanector16 (Paragraph 3.2.4.35.1)

Pass/Fail

Date Query Control 77.-. Date

A-42
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TEST DATA SKEET 33

A_alog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3.5.1)
iiiii MI[

AE=26156/4C

17 Sep 98

Description

A.2 Scanner Motor

A2 RF Shelf A.2 Temp.

A2 Warm Load

A2 Compensator Motor

Ant A2 Dry Motor Current

Ant A2 Comp. Motor Current

Signal Processor

Antenna Drive

!Signal Processor

Antenna Drive

bfixer/IF

Signal Processor

Antenna Drive

L.O. 01

L.O. #2

* Measured Required Pass/Fail

(Deg. C) fl3e_. C) f?
Tcmp 25 ± 15

T_mp 25± 15 r

Temp 25 ± 15 I

Temp 25 ± 15

(_) (mA_)

15o
(Volts) (Volts)

+15V 15.0V ± 0.75V 0'/
"t

+ISV 15.0V- 1.5V _J

-15V -15.0V_ 0.75V _

-15V -15.0V 4- 1.5V

*** -*** -4-0.SV

+SV 5.0V __0-_

+5V 5.0V_ 0.63/

** 0,_.__0,(9 ** ± 0.SW"

** • _ JO_ ±0"SV ,_r

/o, _,
* Data from the printout sheet Page 8. Rewriting data on this space is
** L.O. voltages from manufacturer dam sheet for S/N 101 - S/N 104, +IOV for S/N 105 - S/N 109.

*** Mixer]IF voltage: +SV for S/N 101 - S/N 104, +10V.for S,rN 105 - SIN 109.

METSAT/AMSU A2 System_P,_-_1331200

Circle Test: 1= CPT (,._.._ Sub CPT

_'_t_)merRepr_._entative

(HightHardware Only) . ._

Date

Shop Order-_/"/_ / S/N:: -

Test Systems_En..gin_=r(_ Date_..... __ _/. _-_
" - _ Quality Control ....."_'--_ : Dat_

.... 7_=_- ....=___
=.. _- . .-

A43



AE-26156/4C
17 Sop 98

ATTACH PHOTOGRAPH OR PLOT HERE

Parame_
Required

Scol_ ChanaeI-l: Integrafion_-Iold

Scope _el-2: Dump Signal

* Refer to Figure 2 for wavefonn configuration

158 ms ± 10%

42 ms :e 10%

5.0 V .*-0.2V

9msto 15ms

5.0 V ± 0.2V

S/N:

A..44
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.o- TF_rDATA SHEET 35

IntegrationTune (Amlog Output)Verificatio. (Paragraph3.2.43.6 9)

AF.,-2615_'4(
17 Scp9:

• i

(

+

ATTACH PHOTOGRAPHOK PLOT

ATTACH PHOTOGRAPHOR PLOT HERE

* Refer to Hgure 2 for wsvcform configuratiom
** Refer to Data Sheet 34 andHgure 2.

ME'I_AT/AMSU .4.2S_tem_IS-1331200

Circle Test: Iu CPT _ Sub CPT

Frequency: 23.8 GHz

INTEGRATION CA')*
M_ed /,_g-_:'
Required 158 m._± 10%
P_'F_ p_'sS

HOLD (B-DI**
Meas=ed -.X7--,0
Required 32 ms ± 10%

DUMP (]3) *
Mc_ured /0.6
Required9ms to15ms
Pass_a_ ,,&f..YI. .

+ram

ms

/7 - pin 9 signal
Frequency: 31.4 GHz

en_RA_ON C_*
Measured /___t_

Required158ms ± I0_

HOLD (B-D) ** _.
Me_ured .3 Z.cJ

Required 32 ms ± 10_

DUMP (D) *
Me,_u_ed /Z_ ; 0

Required9}_toyl_msPass/Fail

A45 +: .-"



6156/4c /

TEST DATA SHEET 36

Digital-A/OSE Mode-1 Synch Sequence.
Unit I-I)JSeriaI Number and Digital-B Serial Dam Verification

Sections ['IJ,[]I], and Ira] (Paragraph 3.2.4.33.2)

I

Is

_-c-_----:.._. -._ -_ ...... _ _

Step " orE_tr Description Recorded Requiredf) Value V.I,,._

0001 \\ Sync Sequence Bym 1 255

0002 S_c, Sequence Byte 2 255

0003 'SyncXS_quence Bye3 255

t_ ooo4, U_LD.,_dS_ N .

L-,J 0005 o

0006 Di_ B Data B_2 6

0007 Di_ _D_,,By_ o

0008 DigitalB Data Byte 4 _ 0

* AMSU A2 Identification Words(data entered in decimal system) Binary Decq'm_

AMSU-A2 S/N 101 _ 00000010 2

AMSU-A2 S/N 102 \ 00000110 6

AMSU-A2 S/N 103 _ 00001010 10

AMSU-A2 S/N 104 _ {300011 I0 14

AMSU-A2 S/N 105 _ 00010010 18

AMSU-A2 S/N 106 \. 00010110 22

AMSU-A2 S/N 107 _00011010 26

_sv-_ s_ _o8 _oollno 30
_ AMSU-A2 S/N 109 ,00\00010 34.

METSAT/AMSU A2 System CPT P/N IS-1331200 Shop Or_ S/N:

CbclcTest: I" CPT F'mal CPT Sub CPT

QualityControl __........ _....._

Pass/Fan

D_

Date

A-46



TEST DATA SHEET 37 (SheetI of2)

DigitalA/GSE Modes-l-4ReflectorPoddon Section[IV](Paragraphs3.2.4.3.7.2-3.3..4.3.7_

3.2.4.33.2 Digital A/GSE Mode-1 Reflector PositionSection[IV]

05 IstI0data

WL 2nd 10dam

CL 3rd I0 dam

AJGSE Mode-2 ReflectorPositionSection[IV]

BP Reflector

Position* .Re,_cd**
01

AE-26156/41

17 Sep 9

_g_ A/GSE [rvl

BP \ Reflector
Pos_on* _Required *_

30 \
Pass/Fag

* ActualcountsRom computerprintout.

.:: OO.O 

METSATIAMSU A2 System CPT P/N I_1331200 Shop Order. _, S/N:

C_rcl¢Test: 1_ CPT FinalCPT Sub CFT " _ '

\

" •TestSystems Enginec_

Customer Representative Da_

(FlightP_dw_-e Only)

Date

" Quality Control --_.-_,.:'_-_-.---_Date

A-47



17 Sep 98

IA/GSE Mede-7 Reflector Position Section [IV]

BP Reflector

i 06 Position* I Required**

A2 System CFI" P/N IS-1331200
Circle Test: I= CPT Final CPT Sub CPT

Shop Order:, S/N: -

_.stomer Repr_entative

(FlightHardwareO_y)
Date ....

.d.

A48

Date

Date

\



$$

DATA SHEET 38
Digital A/GSE Mode-I RMiomcter Data Section IV] (Paragraph3.2.433.2)

BP Channel-I (23.8 GHz)

Measured* Required** Pa_an ;:
01
02

03
04

05
06

07

08

09

10

13

14 \
15 \
16 \
17 \
18 \

19 ._20

21 \

23 \
24 \

28

30 \ ,.
C.._ _- 0 \ .-..

Acaml'counts from computer printout. Rewriting counts on this :is optional.
Re.,quire,d= 16,500±4000counts.

METSATIAMSU A2 System CPT P/N IS-1331200
Cird¢ Test: 1= CPT Final CPT Sub CPT

Shop Order:.

Test Systems Engineer

QualityControl

_ .:. , .

J

AE-26156/4(

17 Sep 9:

Date

•"F'.. _ "_-

A-49 :



17 Sep 98

--,'-,
TESTDATA _ 39

Digital A/GSE Mode-1 Temperature Sensors Section [3/I] (Paragraph 3.2.4.3.7.2)

0272

0274

0276

0278

0280

0282

0284

0286

0288

0290

O292

O294

0296

O298

030O

Mixer'_/_. Amp. Channel 1

Mixer I.F._ rip. Channel 2

Local Oscilh t_C"hannel 1

!Local Oscillator C_anel 2

Compensadon Motor_

Subre_Icctor x_
DC./DC Converter _.

RF Shelf

!Detect°r/Preamp Assembly

Warm Load Center \

War_ Load 2
\

\

Warm Load 5
Warm Load 6

Temp Sensor V. Reference
\

, \

Value is from the STE priptout sheets. Copying datato
Count of 24,552 +1765, -1308.

25_+. 15

25--- 15

25:t: 15

25± 15

25± 15

25± 15

25± 15

25--+ 15

254. 15

25± 15

25±15

25± 15

25± 15

25± 15

25± 15

25± 15

25± 15

METSAT/AMSU A2 System CPT P/N IS-1331200

Circle Test: 1_ cYr Final cYr Sub CPT.
Shop Order:..,

Test Systems Engineer

QualityControl

A-50
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" TE_ DATA SHEET 40

Radiometer R¢l_iw NEATVerification (P_ph 3.2.4.4.1)

AE-26156/4(
17 Sep 9

Channel Channel 1 Channel 2

NEAT (Average of 5 dam)

0.30K

]:or reference only.
Use first CPT or firstLPT data alongwithspecifiedvalue for i_ass fail crheria.

METSAT/AMSU A2 Systemj(_P-_ 1331200

Circle Test: 1" CPT _$ub CPT

Date

(F_ghtHardwareO_y)

A-51



:Set_ Verified:

TEST DATA SHEET 41

Transient Suscepdbility Test (Paragraph 3.2.4.5)

Signature

+28V Main Bus Load-Induced Trans/ent Test :

Load Induced Transient

r in accordance

Functional Performance
R_.d_/Davia_ons

3-2.4.5.33+28V PulseLoad Bus :

ouupa_-d

Tra-_!ent Test

!_tep Load Induced T_ent rti_ctional Performance Comments/
.ResuILVDeviafions Obsc'rv'ado,,_

3.2.4.5.3.3.1 4 Low f_.qeency in accordan Xwith Pigm'e 23

--\

3.2-4.5.3.32 4 IHigh frequency in accordance _es

• " - with Table IV . - •

3.2.4.5.3.4 +28V Analog Telemetry Bus Load-Induced t

Subpara Step Load Induced Transient Fu_c_xualPeffonnanee Comments/

Res-kt'#Deviadons O_hs_'w_adons

3.2.4.5.3.4.1 4 Low frequency in accordance 'X
with Figure 22

3.2.4.5.3.4.2 4 High frequency in accordance X
with Table IV

!

NOTE: " Attach all backup data generated during the test (photos, printouts, plots, onal comments
or observations, etc.) to this data sheet.

METSAT/AMSU A2 System CPT P/N IS-I331200 Shop Ordi_ Systenu En__ee.rS_: _

Circle Test: I" CPT F'mal CPT Sub CPT ..

Customer Representative Date

(FLi_t Hardware Only) --- ..... .... -

|

, ..A-52 . .
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TEST DATA SHEET 42

Instrument Feedback Te,_ (Paragraph 3.2.4.6)

AE-26156/4C

17Sep 9E

3_...Setep Verified:

• • [ . -:Sig'.atm'e . r

6_t.2 +28V Main Bus Instrument Feedback Tests "

Test Type Required Mea._red mA Ripple Pa._/Fazq

Load cun-ent tipple See Value: __
3.2.4.6.2.1.1

Measured Pass/Fail

Value:

SubXl_ a Step

\

3.14.6.33 +28V_XP_e Load Bus _n_nent Feedback Tests

Subpara Step X Test Type RequL-ed
i [ i

3.2.4.6.3.3 2-5 _ad =re'rentripple See

\ • 3.2.4.6.2.2.1

3.2.4.6.3.4 +28V Analog Telemetry'X_'t_ Instr. Feedback Tests

Subpara Step Test TypeX Required •

3.2.4.6.3.4 2-5 Load _nt ripple_ See
3.2.4.6.23.1

Me._uf_x] "

Value:

Pam_ail

3.2.4.6.3.5 +10V Interface Bus Instrument FeedbackT_,_

Subpara Step Test Type -\'Req_[ Measured Pass/Pail
• \

3.2.4.6.3.5 2-5 Load current ripple See \ Value:
3.2.4.6.2.

I_OTE*" A_h _ll b_ckup d_ .ener_d dur_g _he _s_ _photo_. _n_ p_ot$. _ lo_s. "ddi_o_1 c°mmen_

or observations, etc.) to this data sheet. " X"

\
,METSAT/AMSU A2 System CPT P/N IS-1331200 Shop Order:. _ S/N: _ __

Circle Test: 1= CPT P'malCPT Sub CPT ______ - X "

('_ghtH=d_-_O_y) - " " - • "X, ........

A-53 "-"
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APPENDIX A

ADDITIONAL TESTS
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'IF.ST DATA SHEET 19

Reflector Positions Section [IV] (Para_aph 3.2.4.3.4. I)

BP ' A2 Reflector

Position* Required** Pass/_til

02

03

04

05

06

07

08"

09

10

11

12

13

15

16

17

18

19

20

21

22 ,i
23

24

25

26 I
27 i
2s' I
29 I
3o I
cc I
wcI I x_

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required position data from TDS 6 of AE-26002/2 +_5counts.

METSAT/AMSU A2 System CPT P/N IS- 1331200
Circle Test: 1st CPT Final CPT Sub CPT

DateCustomer Representative

(Flight Hardware Only)

AE-26156/4D

20 Jan 99

Shop Order:tt/_"'} 7 ¢_ S/N: /d9

'
Quahty Control Date

A-29
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AE-26156/4D

30 Jan 99

TEST DATA SHEET 20

Digital-A Data Output Radiometer Data Section [V] ('Paragraph 3.2.4.3.4.1)

--FF-

-7-

(I

--7?-
-5;-
_7
--IZ

1

16

17

---N I
1

I
T
1
1

I
I

I

t

I
t
t

22 I

25 [ [ I

[ L

cc t

t
I

!
Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required = 16,500 ± 4000 counts.

METSAT/AMSU A2 System CPT P/N IS- 1331200
Circle Test: 1_t CPT Final CPT Sub CPT

Customer Representative

(Flight Hardware Only)

Date

ShopOrder: _t,/_"77¢ S/N: /0"_

:_" _':'_/i,/

Quality Control Date

A-30
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TEST DATA SHEET 21

Full Scan Mode Temperature Sensors Section [¥'I] (Para_aph 3.2.4.3.4.1)

AE-26156/4D
20 Jan 99

i

Element

Thermistor Sensors

,_. Description

Recorded

Value*

(deg.C)

0262 iScan Motor

0264 iFeedhom 9_5± 15

0266 RFMux 25 ± 15

0268 Mixer I.F. Amp. Channel 1 25 __.15

0270 Mixer I.F. Amp. Channel 2 25 _ 15

0272 Local Oscillator Channel 1 25 ± 15

0274 Local Oscillator Channel 2 25 __.15

0276 Compensation Motor 25 ± 15

0278 Subreflector 25 __.I5

0280 DC/DC Convener 25 ± 15

0282 RF Shelf 25 ± 15

0284 Detector/Preamp Assembly 25 _ 15

Warm Load Center0286

Required
Value

(deg. C)

25 __.15

25 ± 15

0288 Warm Load 1 :25 ± 15

0290 Warm Load 2 25 ± 15

0292 Warm Load 3 25 __.15

0294 Warm Load 4 25 ± 15

0296 Warm Load 5 25 ± 15

0298 Warm Load 6 25 ± 15

0300 Temp Sensor V. Reference **

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** Count of 24,552 +1765,-1308.

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: I" CPT Final CPT Sub CPT

Iiz/¢7
Customer Representative Date

(Flight Hardware Only)

Shop Order: t'/Ct_ F 7_ S/N:

Test Systems Engine _0_0

Quality Control

Pass/

Fail

W

O-

Date

A-31
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AE-26156/4D

20 Jan 99

TEST DATA SHEET 40

Radiometer Relative NF__T Verification (Parauaph 3.2.4.4.1.2)

Channel

NEAT (Average of 5 data)

Channel 1

.SO

Channel 2

NEAT (specified)* 0.30 K

Pass/Fail** F F

* For reference only.
** Use first CPT or first LPT data along with specified value for pass fail criteria.

METSAT/AMSU ,4,2 System CPT P/N IS-1331200

Circle Test: 1st CPT Final CPT Sub CPT

Customer Representative

(Flight Hardware Only)

Date

g-.

Shop Order: _tt_:7 7_ / S/N: /O,

-- g • -

Quality Control Date
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AE-26156/4D

2b Jan 99

TEST DATA SHEET NO. 40A

Channel Identification Test (Para_raph 3.2.4.4.2)

Channel Number

2

Sweeper Frequency

Setting (GHz)

23.8

31.4

Polarization (H/V)

V

V

Radiometric Data

(A Counts)

Channel

Verified

(Yes/No)

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1st CPT Final CPT Sub CPT

DateCustomer Representative

(Flight Hardware Only)

Shop Order: #.h)"7 7¢ S/N: /O _''_

a/a . #oez 

Test Systems End, in _ _, /_at_

Quality Control Date
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" 20 Jan 99
TEST DATA SHEET 42

Test Setup Verified: _ Sio _ture "

3.2.4.2.1.4 +28V Main Bus Instrument Feedback Tests

Subpara ype_

3.2.4.2.1•4.1 / 7 Load current ripple See
3.2.4.2.1.4

Subpara

3•2•4.2.2•8 +28V Pulse Load Bus Instrument Feedback Tests

Measured mA Ripple

Value:

Test Type

Load current ripple

Required

See

3.2.4.2.2.8

3.2.4.2.3.2 +28V Analog Telemetry Bus Instr. Feedback Tests

Subpara _ Test Type I Required
3.2.4.2.3.2.1 Load current ripple See

3.2.4.2.3.2

Measured__ Pass/Fail

1 f

3.2.4.2.4.2 +IOV Interface Bus Instrument Feedback Tests

Subpara _ Test Required3.2.4.2.4.2. I Load current ripple 1 SeeL 3.2.4.2.4.2

pass/Fail

P

NOTE: Attach all backup data generated during the test {photos, printouts, plots, test logs, additional comments

or observations, etc.) to this data sheet.

METSAT/AMSU A2 System CPT P/N IS-1331200

Circle Test: 1 )t CPT Final CPT Sub CPT

Customer Representative Date

(Flight Hardware Only)

ShopOrder: 5z/ 77 snq: /of

• Quality Control Date
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